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Preface 


Agricultural protectionism has been a troubling policy problem for many years. 
The mid-1980s became known as the period of the agricultural trade crisis. 
Despite the seriousness of the problem and the attention given to it by many 
researchers, little or virtually no material progress toward solving it has 
been made. 

In April 1987 a group of people assembled from universities, research 
institutions, and government agencies around the world met in Washington, 
D.C., to address the central question: Why so little progress? Specifically, 
the problem was not what should happen to agricultural policy around the 
world? Everybody knew the answer to that. Rather, the question was, why 
are these inferior policies enduring despite the weight of evidence that shows 
they are not working? The answer: not enough public awareness of the real 
economic costs and benefits of policies. Obviously, the previous research 
had not convinced policymakers and the public of the need for reform. Why 
did this previous research fail (judging from the outcome of persisting infe- 
rior policies)? 

Previous research had been looking in the wrong place. Reformers are 
likely to be found outside agricultural circles; after all, the nonagricultural 
groups are paying the price. Agricultural policymakers who have drawn up 
these policies are, in fact, part of the problem and not the solution. 

Thus, an ambitious effort to assess the economywide impacts of agricul- 
tural policy was launched. The goals of this project— whose culmination is 
the collection of papers printed here—were to determine who is paying for 
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the gains to agriculture and to identify those groups who have the greatest 
interest in reform. It was agreed that greater economic prosperity and 
enhanced efficiency in the use of resources were the most telling points for 
the reform of agricultural policy. But to determine the most efficient use of 
an economy’s resources, all uses of those resources must be measured. 
Surprisingly, there have been very few studies of the full, economywide use 
of resources and of the contribution that could be made by reallocation of 
resources. 

To redress this deficiency, the team of investigators agreed on detailed 
research questions and made a commitment to undertake the research nec- 
essary to answer them. At a workshop held in San Diego in November 1987, 
draft papers describing this research were presented and reviewed by partic- 
ipating researchers and invited reviewers. Following this workshop, papers 
were refereed, revised, and completed by early 1988 before being presented 
at conferences organized by the Trade Policy Research Centre in London 
and the American Enterprise Institute in Washington. 

The strength of these papers, the questions tackled, and the short space 
of time in which the work has come together reflects the professionalism and 
energy of the people involved. It also reflects their judgment of the significance 
of the issue they chose to tackle together —namely, the seeming inability of 
individual countries to change bad policies. 

The Global Agricultural Trade Study drew on resources from around the 
world. Grants were provided by the Innovative Agricultural Marketing Pro- 
gram (IAMP) Fund (managed by Austrade) and by the Australian National 
Farmers’ Federation. Various institutions and agencies provided inputs in 
kind; these include the Kiel Institute of World Economics, the Economics 
Research Service of the U.S. Department of Agriculture, the Trade Policy 
Research Centre, and Purdue University. 

The project was managed by the Centre for International Economics, a 
private economic research agency established in Canberra in 1986. Andrew 
Stoeckel directed the project. It was his earlier work with the Australian 
Bureau of Agricultural Economics culminating in the influential “Red Book,” 
which helped trigger interest and commitment from the various researchers. 
In addition to writing the chapters on Japan and Korea, David Vincent 
interacted with each of the authors throughout the project and drafted much 
of the overview. Sandy Cuthbertson was responsible for organizing and man- 
aging the flow of correspondence around the world. 

Besides the country authors and project managers mentioned in the Edi- 
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tors and Contributors a number of people contributed to this project along 
the way. John Lee, Administrator of the Economic Research Service, U.S. 
Department of Agriculture, was an active contributor in both workshops and 
provided wise counsel and support throughout. John Martin of the OECD 
gave his advice generously and supported the significance of the question 
tackled. Gordon Rausser of the Council of Economic Advisors provided help 
and support in getting the project under way. The project was initiated in 
Australia, and Vince FitzGerald, Ian McLachlan, Geoff Miller, Andrew Robb, 
Hon. John Dawkins (Minister for Trade), and Hon. John Kerin (Minister for 
Primary Industry) all made valuable contributions in the developmental stages. 
Many other people helped, either by reviewing papers or at meetings and 
workshops. These include Trent Bertrand, Ron Duncan, George Fane, Mike 
Finger, John Quiggin, Gerald Schluter, Richard Snape, and John Zeitsch. 
The management and office support tasks were very demanding; in this the 
contributions of Ann Cameron, Marguerite Carrington, Judy Fenelon, and 
Faye Blyton were invaluable. 
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1. Overview 


Andrew B. Stoeckel, David Vincent, and 
Sandy Cuthbertson 


Summary 


There is an acute and persistent agricultural trade problem. Everybody knows 
that. Large costs to national budgets, chronic dependence of export indus- 
tries on subsidies, and agricultural products wasting away in stockpiles are 
the visible evidence of policy failure. Yet little reform has occurred. At the 
Uruguay Round of multilateral trade negotiations, which commenced at Punte 
del Este in September 1986, the various ministers said the right things —“‘to 
halt and reverse protection and to remove distortions to trade.’ But already 
these declarations appear to have been cosmetic: so far the words speak 
louder than the actions. 

Why is there so little progress towards the patently better set of policies 
available to governments? In nearly every case, national objectives for agri- 
culture, whatever they might be, could be achieved by other policies at lower 
cost. The reason for the lack of reform lies in governments’ lack of political 
will to tackle the issue. Political will changes as the public’s perception of the 
issues changes. But the evidence of the costs of agricultural policies has not yet 
convinced people to demand reform from their governments. The evidence avail- 
able now is largely based on the assessment of the initial effects of agricul- 
tural policies, assessments which tend to focus on what happens in the agri- 
cultural sector alone. But protection from agricultural imports and subsidies 
to agricultural exports result in taxes on other sectors. Surprisingly, there 
has been little effort to measure these costs to other sectors in an 
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economywide framework. There has been no attempt to identify the full 
economywide benefits and costs of agricultural policies. 

The troubles with agricultural trade are not an outcome of some unfortu- 
nate configuration of world events. They are the consequences of domestic 
policies. Logically, it is these domestic policies that have to change. In turn, 
the best way to enhance domestic policy is to appeal to self-interest. This 
can be done through greater public awareness of the real economic benefits 
and costs of policies. While virtually all the expert commentators on trade 
agree on this need for greater policy transparency, only rarely is it provided. 
This is the starting point for our project. 

The studies making up this project show something well known to econo- 
mists but not to the public at large: just measuring and reporting only the 
initial effects of a policy can be very misleading. The second-round and indi- 
rect effects may be much different, even to the point of reversing initial 
impressions. Instead of jobs being saved by agricultural protection they are 
being lost; instead of countries losing from liberalization they would gain. It 
is only when the second-round and indirect effects are taken into account 
that protection from imports is shown to be a tax on exports. So large has 
the sum total of these trade distortions become, distortions which go well 
past agriculture, that the macroeconomic performance of countries has been 
greatly impaired. 

Ten separate studies by researchers around the world—all adopting an 
economywide view of the effects of agricultural liberalization—are reported 
in this volume. These studies cover the three largest industrial groupings 
—the European Community (EC), Japan, and the United States; the devel- 
oping world considered as six types of economies; Korea as an example of a 
rapidly industnializing country; and Australia as an example of a country where 
there are large trade restrictions on sectors other than agriculture. While 
the orientation of each of these studies is domestic, the possibility that one 
country’s policy might affect the choices of another is examined in a final 
study of what appears to lead the United States and the EC to engage in an 
agricultural trade war (table 1.1). 

Industrial countries’ liberalization of agricultural trade could have a dra- 
matic effect on developing countries. Real incomes could increase by $26 
billion. Significantly, classifying the developing world into six representative 
economies (following definitions of the World Bank), the Loo and Tower 
study finds that agricultural importing countries could gain from agricultural 
trade liberalization. There would be terms of trade losses for agricultural 
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Table 1.1 Study at a Glance: Major Effects of Agriculture Trade 


Liberalization 
Study 


Loo and Tower 
(developing 
countries) 


Dicke et al. 
(West Germany) 


Stoeckel & Breckling 
(4 largest EC 
countries) 


Vincent (Japan) 


Vincent (Korea) 


Feltenstein (U.S.) 


Robinson et al. (U.S.) 


Hertel et al. (U.S.) 


Key issue 


Do developing countries 
(LDCs) gain or lose 
from industrial country 
agricultural 
liberalization? 


Effects on West German 
economic performance 
of removal of agricul- 
tural protection 


Effects of removing 
both CAP and national 
agricultural protection 


Effects on Japan of 
removing Japanese 
agricultural protection 


Effects on Korea of 
removing Korean 
agricultural protection 


Effects on U.S. budget 
and trade deficits of 
removing U.S. 
protection 


Longer term effects 

on U.S. economy of 
removal of U.S. agricul- 
tural protection 


Effects on U.S. 
economy and structure 
of U.S. agriculture of 
removal of U.S. agri- 
cultural protection 


Main findings 

* $26 billion (1988 dollars) gain to LDCs 

* $15 billion reduction in foreign aid possible 

¢ $17 billion gain to industrial countries from 
reduced need by LDCs for aid 

¢ 2.4 percent per year reduction in LDC 
external public debt made possible 


* 850,000 additional jobs 

* 5 percent increase in foreign trade 

¢ 14 percent growth in engineering exports 
¢ 3 percent gain in real GDP 


¢ About 3 million additional jobs possible 

¢ Manufacturing output up by over 1 percent 

* Manufacturing exports to rest of world up 
by 5 percent 


¢ 3 percent rise in export earnings (1.2 
trillion yen in 1985) 

¢ 2.5 percent rise in real wage (101,000 yen) 

¢ 68 percent fall in rural land prices 


* 5 percent growth in real wages (250,000 
won/worker in 1987) 

¢ 12 percent growth in export earnings 
(4,500 bill. won) 


« reduction in budget deficit of $37 billion 
(1982 dollars) per year 

* improvement in balance of trade of $42 
billion 


¢ $10 billion (1982 dollars) gain in U.S. GNP 
¢ $26 billion reduction in budget deficit 
¢ $36 billion increase in investment 


¢ $12 billion (1987 dollars) improvement in 
U.S. manufacturing output 

¢ $14 billion gain in U.S. national income 

¢ reduced budget outlays of $80,000 per 
farm job lost 

¢ lower food costs of $14,000 per farm 
job lost 
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Table 1.1 continued 


Study Key issue Main findings 
Higgs (Australia) Taxation of Australian + If manufacturing protection removed then 
agriculture by assist- 3 percent expansion in wool and crop 
ance to Australian exports ($A360m in 1988), 3 percent 
manufacturing expansion in farm output, 9 percent 
expansion in net farm income 
($A2,300/farm) 


+ If both agricultural and manufacturing 
protection removed then 30,000 new jobs 


Harrison et al. Why do big countries * Depends on nature of domestic welfare 
(U.S.-EC-other trade seem to fight trade wars __ effects 
blocks) rather than liberalize These reflect terms of trade effects (TT) 
trade for domestic and instrument with which “war” is fought 
reasons? + If large TT then incentives for both U.S. 
and EC to raise protection, i.e., fight 
trade war 


+ If small TT then makes no sense to fight 


importers but these would be more than offset by improved efficiency of 
domestic resource use and a reduction in distorting taxes made possible by 
the real income and revenue increases. These good things would happen 
largely because, on average, agriculture tends to be taxed in each of the six 
types of developing economies. The taxed sector uses resources relatively 
more efficiently than the heavily subsidized industrial sectors. Indeed, one 
dollar’s worth of transfer to developing countries from agricultural liberaliza- 
tion is equal to or better than two dollars’ worth of direct foreign aid. Tyade in 
this case 1s two times better than aid. 

The gain to developing countries from industrial country liberalization would 
allow a substantial reduction in their public external debt, which, at present 
levels, is a problem for the major world banks. Liberalization would allow 
the poorest countries to reduce their external debt by 5 percent per year. 

Developing countries, exporters and importers alike, have a strong inter- 
est in full agricultural liberalization. They should therefore get behind the 
U.S. proposals in the Uruguay Round of trade talks. The results of studies 
reported here show that if the industrial world really intends to assist develop- 
ing countries, it should liberalize agricultural trade. Not only would world 
incomes grow, but debt burdens could be significantly reduced. That is, there 
are other ways to address debt problems of the third world besides debt for 
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equity swaps and the like. Agricultural liberalization by the industrial world 
would accomplish more now, and in the long run, and should be a point of 
discussion for bankers, industrialists, and governments. An assessment of 
the impact of liberalization on developing countries must involve a consider- 
ation of what liberalization would do for the efficiency of domestic resource 
use. Just looking at the terms of trade effects misses the impacts that matter. 

The two studies on the European Community—one incorporating the 
four largest members, the other based on West Germany — show large mac- 
roeconomic effects from the Common Agricultural Policy (CAP) and sup- 
porting national government programs. These support policies have changed 
the EC from the world’s largest importer of temperate zone agricultural 
products to the second largest exporter. The main cost has been on manu- 
facturing output and exports and, given the ngidity of real wages in the 
community, on unemployment. 

Manufacturing output is lower in each of the four largest members of the 
EC—Germany, France, Italy, and the United Kingdom—as a result of agri- 
cultural policies. By increasing the cost of living, these policies reduce the 
competitiveness of manufacturing exports, and jobs are lost. If agriculture 
was liberalized, output could increase by over 1 percent for manufacturing, a 
very large sector in the EC. Manufacturing exports to the rest of the world 
could increase by 5 percent. 

Germany is potentially now the single most important force for reform. It 
is the largest contributor to the CAP it is the largest economy in the EC, and 
of late, it has strongly resisted change in agricultural policy. Total public 
subsidies to German agriculture are now well over 20 billion DM, about 70 
percent of the sector’s gross value added at domestic prices. Under liberal- 
ization, manufacturing sectors, apart from food, expand. For example, net 
exports of mechanical and electrical engineering would rise by over 12 percent. 

The effects of liberalization on employment are large. The EC suffers 
from high and persistent unemployment. Its experience with unemployment 
is different from that of Japan and especially the United States, where sub- 
stantial increases in employment have occurred in recent times. Agricultural 
liberalization, along with a 10 percent increase in world agricultural prices 
(assumed to follow liberalization of world agricultural trade), would lead to 
significant increases in employment: up to 850,000 additional jobs in West 
Germany, for instance. A reduction in the rate of unemployment from 9 
percent to 5 percent could occur. Agricultural liberalization of West Ger- 
many alone would have a very big impact—over 500,000 jobs. The results 
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from the German component of the multicountry model suggest that about 
one million jobs could be gained there from EC agricultural liberalization. 
These findings on employment depend on the assumption of rigid real wages. 
It could be argued that some flexibility does exist. But it would be wrong to 
assume complete real wage flexibility, given the large and persistent unem- 
ployment problem in the EC. Even if real wages were somewhat flexible, 
unemployment could increase by up to 3 million persons for the EC-10 as a 
whole as a consequence of supporting agriculture. This figure is higher than 
earlier assessments because national government supports to agriculture, 
which are as large again as those out of the EC budget, have been included in 
this new set of studies. 

Japan is the world’s second largest economy and the world’s largest importer 
of agricultural products. Yet it also has the highest barriers to agricultural 
imports of any OECD country. The Japan study measures the extent to 
which this protection to domestic agriculture taxes the economic perfor- 
mance of other sectors. The study by Vincent shows that if agricultural 
protection were removed, manufacturing export earnings would expand by 
about 3 percent over the short term and manufacturing employment would 
grow by up to 4 percent in some sectors. In addition, the removal of agricul- 
tural protection would result in a rise in average real wages in the Japanese 
economy by about 2.5 percent, equivalent to over 100,000 yen per worker in 
1985. Rural land prices would fall by about 68 percent. The Japan study 
observes that the tax effect on aggregate export earnings from agricultural 
protection is as great as, or greater than, the savings on aggregate import 
expenditures from such protection. Agricultural protection does not explain 
Japan’s trade surplus. 

In Korea, as in Japan, manufacturing growth has placed large adjustment 
pressures on domestic agriculture. The government has attempted to offset 
this by escalating agricultural protection. The results of the Korean study 
indicate that, following domestic agricultural liberalization, aggregate exports 
would increase by about 4,500 billion won in 1987, employment in processing 
and manufacturing sectors would increase by about 580,000 jobs, and aver- 
age real wages would rise by about 250,000 won per worker. Rural land 
prices would fall by about 40 percent. Jn both the Japanese and Korean cases, 
agricultural support policies amount to a partial undoing of manufacturing 
industry growth. 

In the first of the U.S. studies, a two-period economywide model is used 
to investigate the effects on the U.S. budget and trade deficits of elimination 
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of U.S. agricultural subsidies. What this could do to the real rate of interest 
is important to determining the responses of private savers and investors 
and hence the outcome for the balance of trade. A multiperiod framework 
must be used to capture these interest rate effects. The results suggest that 
the removal of agricultural subsidies involving direct budgetary savings of $58 
billion over 1985 and 1986 would actually have saved $74 billion through its 
impact on the tax base. Because net domestic private savings are increased in 
this scenario, the trade balance improves by more than the value of subsidies 
eliminated. In 1986 the elimination of $31 billion of subsidies would have 
improved the trade balance by $42 billion. The elimination of agricultural sub- 
sidies would therefore make a major contribution towards reducing the cur- 
rent budgetary and trade imbalances in the U.S. economy. 

The results of this study illustrate that unless the effects on real interest 
rates and hence private savings and investment are taken into account, the 
likely improvement in the trade deficit from agricultural liberalization will be 
understated. 

In the second U.S. study a ten-sector economywide model is used to 
explore the macroeconomic and sectoral implications of U.S. agricultural trade 
liberalization over the longer term. The conclusions indicate that U.S. real 
GNP would increase as would domestic investment and consumption. The 
budget deficit would fall and employment and output losses in agriculture would 
be offset by increased economic activity and employment in manufacturing sec- 
tors, particularly those supplying investment goods. 

The third U.S. study considers both the short- and long-term effects on 
the U.S. economy of a unilateral liberalization of U.S. agricultural policies. A 
feature of the economywide framework used in this study is its comprehen- 
sive treatment of relationships between different parts of U.S. agriculture. 
The results demonstrate how U.S. farm programs assist some parts of U.S. 
agriculture at the expense of other parts; also, by encouraging excessive use of 
scarce resources in agriculture, these programs have penalized the economic 
performance of other sectors. The United States as a whole would be unam- 
biguously better off were it to unilaterally eliminate agricultural subsidies. 
Gains would accrue in the form of higher nonfarm output, reduced treasury 
outlays, higher real domestic income, and lower food costs to consumers. 

The same study also concludes that the gains from agricultural trade liber- 
alization are large enough to compensate U.S. farmers. This compensation 
could maintain the farmers’ incomes at existing levels without the waste that 
occurs with current programs. 


8 Consequences of Farm Support 


Agriculture can also be a “taxed” sector in the sense that other sectors, 
with which it competes for domestic resources, receive more assistance. 
This is the case for Australian agriculture, which receives relatively low assis- 
tance when compared with Australian manufacturing. The Australian study 
shows that when this taxation effect on agriculture (of assistance to manu- 
facturing) is removed, agricultural output expands by about 3 percent over a 
two-year period, agricultural exports expand by up to 6 percent, and real net 
farm incomes improve by about 9 percent or $A2300 per farm in 1988. 

The combined effect of the removal of assistance to agriculture and manu- 
facturing is a fall in domestic prices, an improvement in international compet- 
itiveness, and an expansion in exports and imports. Real GDP. agricultural 
output, exports and incomes, aggregate employment, and the net revenue 
position of the government sector all expand. 

The results of the Australian study highlight the pitfalls of using summary 
measures of agricultural assistance, such as producer subsidy equivalents 
(PSE), in international trade negotiations. In Australia, New Zealand, and 
many developing countries where agriculture is taxed relative to manufactur- 
ing, reducing agricultural assistance as part of a coordinated cross-country 
reduction in PSEs would lead to worse outcomes for domestic economic 
efficiency and real income. To achieve unambiguous gains in domestic eco- 
nomic welfare, assistance reform must begin at home and must apply to all 
sectors. 

The final study in this volume examines the possible interactions of poli- 
cies in the context of an agricultural trade war between the EC and the 
United States. In this paper, unlike all the others commissioned, self-interest 
is not defined independently of the possibility of strategic retaliation by other 
countries. Game theory is used to predict the outcome in each country, 
assuming both the United States and EC decide policies on the basis of 
expectations about each other’s behavior. 

Whether or not it is in the interests of countries such as the United States 
and EC to participate in a trade war is seen to depend entirely on the payoff 
to each that unilateral changes in protection would bring. Assuming that both 
the EC and United States can significantly influence, by their own actions, 
world agricultural prices, then both could gain by increasing border protec- 
tion. Hence, an escalation of a trade war is a likely result. However, the 
weight of evidence from many studies shows that the payoff from unilateral 
increases in protection is negative. Certainly the results of all the other 
studies of this project show significant gains from unilateral liberalization. 
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Under these circumstances a trade war would indeed be silly. Even so, the 
original question is valid: the actions of one country, under certain circum- 
stances, could influence the choice of options of another. 

In summary, the support to agriculture around the world imposes large 
costs on OECD economies and developing countries alike. These costs extend 
well beyond the direct and obvious budgetary cost and transfers from con- 
sumers. The reduction in manufacturing output, employment, and exports 
that occurs in countries heavily subsidizing their agriculture is most significant. 
A more rational use of resources in both industrial and developing economies 
would lead to substantial macroeconomic benefits — benefits large enough to 
have a bearing on contemporary macroeconomic problems such as the large 
U.S. trade deficit, the high unemployment in Europe, and the international 
debt problem. Microeconomic reform is just as important for the health of the 
world economy as changes in macroeconomic policies. 

The distortions to the agricultural and food processing sectors are now so 
big that people outside agriculture have a strong interest in agricultural pol- 
icy reform. Bankers, industrialists, the unemployed, and macroeconomic 
policymakers — all should share this same strong common interest. The best 
prospects for agricultural policy reform lie in groups outside agriculture real- 
izing their common interests in substantially changing the political will of 
governments to reform bad policies. This lack of political will for reform is 
the stumbling block to a resolution of the agricultural trade problem. 


Introduction 


Agricultural trade has been one of the most troubling economic issues of the 
1980s. Massive interventions by governments using a host of price sup- 
ports, input subsidies, import taxes, and export subsidies have had adverse, 
widespread, and often unintended effects. The sum total of these various 
measures has given rise to rates of effective protection which are among the 
highest observed for any product anywhere in the world. Disparities in assis- 
tance have increased over the 1980s, and in some countries the domestic 
prices of agricultural goods bear no resemblance to international prices. 
There is increasing government and community disquiet as these policies 
have closed off some markets and led to the disposal of increased subsidized 
supplies on a smaller international market, with a resulting sharp downward 
pressure on prices. Trade tensions between countries have intensified as 
domestic governments have continued to unload surplus agricultural com- 
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modities on any market but their own. All of this has involved huge budget 
outlays for farm support, high consumer taxes on agricultural products, waste- 
ful and distorted methods of production, and equally wasteful and erratic 
consumption of agricultural goods. There is a growing realization worldwide 
of the urgent need for governments to get off this agricultural support 
treadmill. 

In the Uruguay Round of trade negotiations, launched in September 1986, 
agriculture assumed a high priority; all parties made a public commitment to 
the urgently needed reform. Yet to date there has been little reform: there is 
simply a lack of political will to act. So one must ask, what determines this 
political will, and what might change it? The answers to these two questions 
lie in understanding why the problem arose in the first place and why the 
current approach to the negotiations is insufficient, on its own, to lead to 
reform of agricultural policies. These answers form the logic behind this 
study. 

One important explanation for why these policies have been so little 
reformed (policies which do not achieve all their objectives and which involve 
unnecessarily high economic costs) is that the net benefits of such reform 
are not widely appreciated. There has been too little analysis and debate of 
the economywide benefits and costs of agricultural trade liberalization. Con- 
sequently, there is insufficient understanding of what these benefits and costs 
are, and of who pays and who benefits. 

The troubles besetting agricultural trade have little to do with the so-called 
special nature of agriculture —the problems of climate, disease, technology, 
the family farm, and the like. Invariably we find that the agricultural trade 
problem is a direct result of government policies. The domestic policies of 
individual countries that support (or attempt to support) their agricultural 
sectors are the root cause of the international trade problem in agriculture. 
It makes no difference whether the primary motivation for such policies is 
food self-sufficiency, price stability, or farm income support. 

The trade problem is not an outcome of some unfortunate configuration of 
world events beyond the control of individual countries. It is the consequence 
of domestic policies. Logically then, to solve the problem domestic policies 
have to change. These domestic policies are the outcome of demands from 
domestic groups. Therefore, the logical place to start with any policy reform, 
including trade policy, is to ensure that the demands of domestic constitu- 
ents for particular policies are well informed. This study is intended to pro- 
vide some of that information; it is an economywide assessment of the effects 
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of agricultural policy distortions in the major producing and consuming coun- 
tries of the world. The focus is on who pays and who benefits. 

Given this almost self-evident need to have, as a precondition for reform, 
a sound understanding of what is truly in the national interest, it is surprising 
that so few studies of the effects of agricultural policies have measured their 
full economywide effects. It is well known that help given to one sector is a 
tax on some other sector or sectors. But some of the more recent and 
influential studies in agricultural protection, such as the 1986 World Develop- 
ment Report (World Bank 1986) and the Organization for Economic Cooper- 
ation and Development Trade Mandate Study (OECD 1987), do not measure 
resource effects outside agriculture. These are the effects that matter and 
which, if understood, would be likely to have the greatest influence in secur- 
ing a change in policy. 

For policy improvements to occur, domestic policymakers must be con- 
vinced that the gains which would accrue domestically are sufficiently large 
to warrant the effort of change. Because these gains would occur economy- 
wide they cannot be captured by studying only the agricultural sector. If, for 
example, Japan were to liberalize its beef trade, countries selling more beef 
to Japan would end up spending a larger share of their gains on manufactured 
products such as Japanese motor vehicles. The gain to Japan would be the 
resource shift out of agriculture and into manufacturing exports. To capture 
such effects the approach adopted in this study is to use full economywide 
analysis incorporating both agricultural and nonagricultural sectors. The link- 
ages between sectors in each economy are identified and measured in order 
to identify the groups who pay for support to high cost sectors such as 
agriculture, and the size of the tax they and all domestic residents bear in 
terms of diminished economic performance. 

The insight that assistance to one sector must inevitably be paid for by 
another is not new; it has been well recognized by economists for years and 
even by interest groups outside agriculture. For example, the Japanese busi- 
ness group, the Keidanren (1987), has called for the reform of Japanese rice 
policies. It is worth noting that the stance adopted by the Keidanren in call- 
ing for these reforms does not reflect a response to any outside pressure; 
rather, it is a call based on domestic considerations. For Japan or for any 
other country the choice is simple —to liberalize or not. 

This study poses the following question: What are the domestic economy- 
wide effects of agricultural liberalization? This domestic focus is emphasized 
for several reasons. First, governments have control over, or are responsible 
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for, their own domestic policies. Second, such domestic policies are the cause 
of the trade problem. Third, change will happen only with informed public 
support. Fourth, a government can change only its own domestic policies or, 
conversely, domestic policies cannot be changed from outside. 

The question posed is not of the form, What would the world look like if all 
countries liberalized their agricultural sectors? This question is frequently 
put, and understandably so; but its logic is uncomfortable in a number of 
ways. As noted above, policies are not made at the world level; rather, poli- 
cies are made by national governments. Also, while it may be accepted that if 
all countries liberalized all trade in all goods there would be substantial 
gains, if there is little chance of this happening, then it is what happens at the 
domestic level on a unilateral basis that matters. If there are gains to be had 
from domestic reform, albeit smaller gains than would eventuate if agricul- 
tural policies were liberalized on a multilateral basis, then not to take those 
gains is truly to forego the good while waiting for the best. 

This “foregoing of the good” appears to be what many countries have 
done. Perhaps this is because of an unduly optimistic belief in the likelihood 
of all countries liberalizing trade at the same time. Perhaps, also, blaming 
other countries, or at least shifting the onus of decision onto other coun- 
tries, is a convenient way for governments to avoid taking steps which, 
although generally beneficial, would be disruptive and politically uncomfort- 
able in the short run. 

The corruption of the proposition that “liberal (free) trade is the best 
policy for all countries” to the flawed proposition that “liberal (free) trade is a 
good policy only if all countries practice it” (Tumlir 1983) is a victory for 
vested interests over informed public understanding of the gains from trade. 
So complete has this victory been that much of any trade negotiator’s brief is 
about gaining access to other countries’ markets and at the same time “giv- 
ing away” as little access as possible, i.e., doing nothing about domestic 
trade barriers. For negotiations between countries to succeed, each partici- 
pant needs to be backed by widespread public conviction about the benefits 
of reform. 

To deal with the basic question posed by this study, a series of papers on 
the economywide effects of removing agricultural protection in selected coun- 
tries was commissioned. The work was undertaken by economic analysts in 
these countries who were chosen for their technical expertise in economywide 
analysis, their experience in applying such analysis to economic policy prob- 
lems, and their interest in, and support for the importance of, the basic 
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question. At various stages of the project, leading policy economists from 
throughout the world provided valuable support and encouragement to the 
more technical economic researchers. Although the commissioned analysts 
were to address a policy issue which has its genesis in agricultural policy, 
they were not necessarily specialized agricultural economists. This is in keep- 
ing with the study’s basic emphasis on the domestic economywide implica- 
tions of agricultural policies rather than the more narrowly based agricultural 
economic effects. 

All but one of the commissioned studies focus on the domestic effects of 
agricultural protection in individual countries. They include studies of the 
major players in the agricultural protection debate: the United States, Japan, 
the EC, and West Germany. The emphasis given to the United States (three 
commissioned studies) reflects the importance of U.S. agriculture in world 
commodity markets, the high degree of U.S. government support for domes- 
tic agriculture, and the on-budget nature of much of that support and, hence, 
potential effects via the U.S. budget deficit on trade imbalances in the world 
economy. 

The inclusion of the European Community is important in a number of 
respects. First, under the EC’s Common Agricultural Policy (CAP), agricul- 
tural protection in member countries has increased rapidly. The production 
response by EC farms to producer prices, which are generally well in excess 
of world prices, has turned the EC from a net importer to a large net exporter 
of temperate zone agricultural products.” Second, the EC has a massive 
problem of structural unemployment. To create enough jobs to employ the 
available work force is the greatest economic challenge facing EC govern- 
ments. The causes of the very high rates of unemployment in EC countries 
are complex. Institutional rigidities in the labor market, particularly inflexible 
real wages, are commonly asserted to be an important contributing factor. In 
economies where real wages are rigid, policies such as agricultural protec- 
tion, which distort domestic prices, can—via their effects on the growth 
rate of consumer prices (and hence nominal wages) and the efficiency with 
which resources are used—exert a big influence on the demand for labor at 
a given real wage and, hence, the rate of unemployment and rate of eco- 
nomic growth. 

West Germany is the economic powerhouse of the EC. It provides 
significant protection for its agricultural sector over and above that provided 
under the CAP. Within the EC, opposition to a reform of the CAP appears to 
be strongest in West Germany, both within government circles and among 
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the domestic farm population. Conversely, within the EC it is in West Ger- 
many where the gains from domestic agricultural liberalization are likely to 
be the greatest. 

The inclusion of a study on the effects of agricultural protection in Japan 
reflects the present dominance of that country in world trading performance, 
the extremely high protection provided to its agricultural sector, and, not- 
withstanding this, Japan’s role as the world’s largest importer of agricultural 
products. A study of agricultural protection in Korea is also included. In this 
country there have been large adjustment pressures on domestic agriculture 
imposed by a strategy of rapid export-led manufacturing growth. The gov- 
ernment has attempted to offset these pressures by providing ever increas- 
ing assistance to agriculture. This policy has been at considerable cost to the 
Korean economy. The Korean example is repeated in a number of Asian 
countries that are following similar manufacturing export growth strategies. 

The effects of agricultural protection on developing countries is assessed 
in a separate study. Developing countries are classified into six types. A 
generalized approach is used to tackle the question of what would happen to 
developing countries with agricultural trade liberalization by the industrial 
countries. One view has been that developing countries would lose as a 
result of agricultural trade liberalization. This conclusion is based on the fact 
that developing countries, as a whole, are net importers of temperate zone 
products, the world prices of which can be expected to rise following liberal- 
ization. However, this conclusion does not take into account linkages between 
agriculture and other domestic sectors, the different efficiencies of resource 
use in these sectors, and the extent to which domestic industry policies in 
developing countries tax or subsidize agriculture relative to other sectors. 
The analysis in the paper on developing countries points to economywide 
gains through more efficient resource use in developing countnes following 
agricultural trade liberalization in industrial countries. 

A common feature of the United States, EC, West Germany, Japan, and 
Korean studies is that in all these countries domestic industry policies dis- 
criminate in favor of agriculture. For balance, a study on what would happen 
when the assistance to agriculture is less than that provided other sectors is 
included. That is, what happens when domestic industry policies discrimi- 
nate against agriculture? Australia provides a case in point: assistance to 
Australian agriculture is considerably less than assistance provided to Aus- 
tralian manufacturing. The analysis for Australia illustrates some of the pit- 
falls of trying to secure agricultural policy reform by programs that focus on 
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just one sector and which require all participating countries to reduce assis- 
tance to that sector in the same manner. As an example, the proposal to get 
agricultural exporters to agree to reduce assistance —measured by way of a 
summary measure, suchas producer subsidy equivalents (PSEs) — according 
to an agreed formula, would result in worsened disparities in countries where 
agriculture is already relatively lightly assisted. The fact that each country is 
different is one more reason that reform has to start at home. 

Notwithstanding the focus of this project on the importance of domestic 
policy choices, some people believe that actions taken by very large coun- 
tries like the United States can affect the options available to another coun- 
try. In this sense the actions of one can influence the actions of another. 
Hence, a study is included which analyzes some possible welfare implica- 
tions of an agricultural trade war between two major players—the United 
States and the EC —and which models the nature of the strategic self-interest 
of each player. The United States and the EC together dominate world exports 
of temperate zone agricultural products. They are the most important con- 
tributors to the distortions in world food markets. Both have much to gain 
domestically from the removal of such distortions. The question, then, is 
whether transparency of the effects of domestic agricultural policies in the 
case of major players such as the EC and the United States, which may have 
the power to influence world market prices, is a sufficient condition for uni- 
lateral domestic policy reform. Domestic self-interest in one country might 
need to be tempered by an allowance for the effects of the threat of retalia- 
tion by another; although, based on the conclusion of each single country 
study, the positive payoff from liberalization means that no one gains from a 
trade war. 

Each country researcher was presented with the same objective: to ana- 
lyze the economic effects in that country of the removal of its agricultural 
protection and, hence, the economic costs such protection is imposing in 
that country. The logic of this study emphasizes domestic self-interest 
—where the effects of domestic agricultural policy reform are measured 
while regarding world market conditions for agricultural commodities as con- 
stant. For this reason no attempt was made to link each country framework 
and to allow for the feedback effects in individual countries of changes in 
world agricultural demands. These would be significant under multilateral 
agricultural protection reform. Some authors also reported results of the 
domestic effects of multilateral agricultural trade liberalization. In these cases 
world agricultural commodity price changes — which could follow from multi- 
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lateral liberalization, as projected by world agricultural commodity market 
models —have been imposed on the country models. 

Nevertheless, an important consideration in a project of this nature is the 
extent to which the design features of each independent country model, and 
the nature of the economic environment (model closure) in which the effects 
of the removal of agricultural protection are studied, should be standardized. 
Both aspects are of critical importance in shaping the results. Models are 
designed to make a problem manageable by providing a simple depiction of a 
complex system. By intent, therefore, all models abstract from reality. To 
provide useful insights to policymakers, economic models must capture the 
important features of the system they seek to represent while omitting details 
that are of only secondary importance. The adequacy of a model cannot, 
therefore, be divorced from its purpose. Moreover, there is an element of 
judgment about which features should be captured, and this must come from 
the experience of the researcher. 

The effect of any economic policy change depends on the economic envi- 
ronment in which it is assumed to take place. Of particular importance are 
assumptions concerning the nature and extent of resource adjustments. 
Whether labor markets clear; the degree of factor mobility allowed between 
sectors or between the domestic economy and overseas economies; how 
changes in an economy’s real income due to the removal of agricultural pro- 
tection are allocated between domestic spending and the foreign account; 
how changes in domestic spending are allocated between the government 
sector and the private sector—all are aspects of model closure that shape 
the results. 

One approach could be to standardize the theoretical design of each coun- 
try model and its closure, thereby ensuring that the same basic set of eco- 
nomic mechanisms will shape the responses in each country. This approach, 
while attractive in its appeal to consistency and compatibility, was rejected 
for the present study. There is no point in being consistent if it means being 
wrong. Instead, country experts were given free rein to choose the model 
specification and closure that they felt would best represent economic events 
in that country as well as provide the best illustration, to domestic decision 
makers, of the effects of agricultural protection and the economic gains likely 
to accrue from its removal. 

The result is a great variety of economywide models and model closures, 
with authors in different countries choosing to emphasize different aspects 
of the way in which domestic agricultural policies tax domestic economic 
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performance. Indeed, given the necessity of abstraction from reality in any 
exercise like this, and the value of scientific repeatability, the diversity of 
approaches is a strength of the study. 

For example, in the chapters focusing on the United States, where most 
agricultural protection is financed directly from government revenue and where 
both the budget and trade deficits are large, the net savings position of the 
government sector and its implications for the trade deficit are given particu- 
lar emphasis. In countries where rigidities in the labor market are a feature, 
authors have chosen to emphasize the effects of the removal of agricultural 
protection on the labor market in terms of jobs created at a constant real 
wage, rather than predict what real wage would be sustained at full employ- 
ment. Some authors have chosen to analyze the effects of agricultural trade 
liberalization in a short-to-medium-term environment in which factor adjust- 
ments are only partial. The results register as a set of adjustment pressures 
in various sectors. The nature and size of the adjustment pressures likely to 
be associated with a particular policy reform are always of particular concern 
to policymakers. Unless these can be shown to be manageable, prospects 
for the implementation of reform are bleak, no matter what the projected 
long-term gains. Others have adopted a long-term stance in which complete 
mobility of factors of production is allowed for. 

It is important to note that all of the economic models used incorporate 
only the static or allocative gains from the removal of domestic policy distor- 
tions. These arise from a more efficient allocation of factors of production 
across domestic activities where production techniques in each sector remain 
unchanged. 

Economists also emphasize the dynamic gains from better domestic indus- 
try policies. These arise from the rationalization of production techniques, 
changes in the structure of firms within industries, and so on, and are induced 
through greater exposure to international competition. These dynamic gains 
are difficult, if not impossible, to model. Yet their existence and great impor- 
tance is emphasized in case studies. None of the country models attempt to 
incorporate the dynamic gains. For this reason the aggregate gains as mea- 
sured from agricultural trade liberalization are likely to underestimate con- 
siderably those that could eventuate over the longer term. 

This study, then, is about transparency of policy; it is also about identify- 
ing the gains (and losses) from agricultural policy reform, measuring how big 
they are, and determining where they would fall. This logic has been endorsed 
many times. As long ago as 1958, a special report to the General Agreement 
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on Tariffs and Trade (GATT) proposed measurement and analysis as a first 
step in correcting the drift to agricultural protectionism (Harberler 1958). 
The Eminent Persons Committee established by the GATT director-general 
in 1984 proposed a “protection balance sheet” through which it contended 
“public support for open trade policies would be fostered” (Leutwiller 1985). 
And in 1987 a group chaired by Oliver Long (a former director-general of the 
GATT), and organized by the Trade Policy Research Centre in London, pro- 
posed that countries use the opportunity afforded by the Uruguay Round to 
negotiate an agreement on domestic transparency (Long 1987). 

This project is an endorsement and application of that logic. It is one of the 
first coordinated quantitative studies of the economywide effects of agricul- 
tural policy reform. The work demonstrates that the methodology and con- 
cepts needed to make policy effects transparent are available; indeed, so 
rapid have recent developments been that economywide assessment of pol- 
icy has or will soon become a routine matter. Of course, taking into account 
the links between sectors involves a number of abstractions and assump- 
tions. We cannot know everything about all sectors in the economy. Even so, 
seldom are we so badly off for knowledge that it is safer to assume other 
sectors do not exist. Such an assumption, it should be noted, is implicit in 
partial equilibrium analysis, such as that which focuses solely on agriculture. 

Two messages stand out clearly in this study. First, agricultural policies of 
industrial countries impose large costs on their own economies—costs to 
output, employment, and income in other nonagricultural sectors—and a 
lowering of overall economic growth. Second, contrary to what is currently 
believed, the agricultural distortions introduced by the industrial countries 
impose a significant cost on the developing countries as a group. Therefore, 
liberalizing agricultural trade is probably one of the most important things we 
could do to improve economic prospects in OECD countries and in the devel- 
oping world. 


How Support for One Sector Is a Tax on Others 


To protect one industry is to tax another. Obvious as this point may be to the 
trade theorist, it is often lost on society at large. How else can we explain 
the inconsistencies which abound in trade, much of which seem to happen 
despite policy and not because of it? The mercantilist view that exports are 
good and imports are bad seems to underpin many trade policies. We seldom 
see imports directly subsidized or encouraged by government-sponsored pro- 
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motion campaigns. While it is true that some commodities face export con- 
trols, direct taxes and restrictions on imports are the rule. Large subsidies 
prevail for agricultural exports in the developed world. Ironically, the loop 
which makes import barriers act as export taxes is seldom closed. Thus, 
people believe they are doing one thing when the very opposite is happening, 
a common mistake in analyses of trade protection. “Analyses based only on 
the initial effects of a policy are likely to prove a misleading, if not downright 
dangerous, guide to action. . . . this is particularly true of analysis of the 
consequences of protection against imports” (Clements and Sjaastad 1984). 

Imports add to welfare. Imports allow people access to a range of goods 
and services which would not otherwise be available at the same low cost. To 
the importing country, they represent goods and services produced by the 
resources of other countries. But to pay for imports, foreign exchange has to 
be earned and for this to happen, exports need to be sold on world markets. 
Thus, the point of exporting is to be able to import. Foreign exchange gained 
from exports cannot be used domestically. Yet to produce export goods, the 
exporting country has to use up some of its domestic resources. While it 
might be nice to save some foreign exchange for future use, to deny its use 
forever would simply make the foreign exchange worthless; it would be like 
being marooned on a desert island with a bucket of gold. 

How might we explain the apparent gap between public understanding and 
what logic tells us to be true? Three possible explanations might be consid- 
ered. One is that the logic is wrong. Second, the “public” is, on balance, too 
dull-witted to assimilate subtle ideas. Or, third, the information has not been 
properly presented. We reject the first and second explanations. Nothing 
has been produced to refute the logic; and “no policy which is to the advan- 
tage of the people is incapable of being effectively explained to them” (Hutt 
1971). Thus, the explanation must lie in a lack of adequate analysis and in the 
way the issue has been presented to the public. 

Assistance to one sector is a tax on others because all the different parts 
of an economy are linked together. Several types of links may be identified. 
First, there are the forward and backward links between producing and con- 
suming sectors. One sector’s output or sales is another sector’s input or 
costs, and so on. For example, milk, the output of the farm-based dairy 
industry, is the input of the “downstream” cheese-making industry. Hence, 
policies which increase the price of milk impose higher costs on cheese 
making. These, in turn, are passed on throughout the economy. Higher 
cheese prices, for example, add to the consumer price index, changes in 
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which are often important in setting other costs and charges throughout the 
economy, including, perhaps, wages. This in turn means repercussions for 
many other prices besides cheese prices—for example, the prices of equip- 
ment, fertilizers, and so on, which might be inputs into both the production 
of milk and of cheese. 

There are also indirect links which, although more subtle, can be just as 
important. These exist because all industries operate and compete in an 
economy which, at various stages, is subject to a number of constraints 
—constraints on the availability of labor, land, and capital; the balance of 
payments constraint; the government budget constraint; and so on. For 
example, if assistance to dairying means that output and employment in 
dairying expands, then so long as labor is not in excess supply, labor will be 
bid away from other sectors. For such sectors to retain labor, the wage they 
offer must be increased, thereby ensuring an initial increase in the economy- 
wide wage and hence the costs of employing labor to all sectors. This initial 
increase will not persist and ultimately wages will fall because of the waste of 
having inefficient sectors expand at the expense of efficient ones. 

With a fixed supply of land, higher returns from dairying involve higher 
returns to dairy land. Other land-using sectors will be disadvantaged in the 
sense that to remain profitable and keep land producing in these sectors, 
they must match the return earned by dairy land. In countries where there is 
strong competition between rural and urban uses of land, higher rural land 
prices due to agricultural protection means higher costs of residential dwell- 
ings, reduced demands for such dwellings, and hence diminished sales pros- 
pects for industries supplying residential construction activities with goods 
and services. And so the story goes on. 

Another important means whereby the economic performance of indus- 
tries is linked, even though such industries may not make sales to one 
another, is through the balance of payments constraint. That is, in the medium 
to longer term the extent to which a country can spend more than it earns 
(or vice versa) depends on the willingness of the rest of the world to lend it 
foreign exchange (or accept its surplus savings). This opinion of the rest of 
the world is enforced through changes in the real exchange rate, which mea- 
sures the differential between domestic production costs and world prices to 
producers. Consider, for example, subsidies intended to expand agricultural 
exports. With the operation of an external balance constraint, additional ex- 
port earnings from agriculture must be matched by reduced export earnings 
from other sectors and/or increased expenditure on imports. The mecha- 
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nism enforcing this constraint is an appreciation of the real exchange rate 
involving either a revaluation of the nominal exchange rate and/or a boost to 
the rate of domestic inflation in the subsidizing country relative to that in the 
countries with which it trades. Either way, the result is the same: higher 
costs relative to prices received for other export- and import-competing 
sectors, and hence diminished economic performance of such sectors. 

As a final example consider the operation of a government budgetary con- 
straint. The amount of spending undertaken by a government is determined 
largely by the capacity of that government to raise revenue. This in turn 
reflects the share of national income that society is willing to allow govern- 
ment to control. Increased government spending on agricultural support 
implies reduced outlays in other areas or increased taxes. Both have differ- 
ential effects on sector performance. 

It is often difficult for individuals to appreciate these linkages because 
individuals tend to focus on their immediate circumstances. It might be noted 
that economists in the policy advisory process frequently make the same 
mistake. Branches of the profession focused on a single sector —agricultural 
economics, for example—demonstrate this natural tendency. A continuing 
theme in this report is that an understanding of the effects of agricultural 
policy cannot come from a single sector view. 

The above discussion has sketched out some of the different ways in which 
assistance to one sector can influence the economic performance of others. 
The fundamental point is that when industries are given an advantage rela- 
tive to others they are provided with an incentive to expand (or to reduce the 
rate of their contraction, which might be imposed by pressures elsewhere in 
the economy). To expand, the advantaged industries must attract resources 
from other areas, which usually means an initial bidding up of the price of 
these resources. There will be a definite price-raising effect for those factors 
used most intensively in the protected industry. If, however, the expanding 
industry is relatively less intensive in its use of one factor—as compared 
with the contracting industry —there will either be a reduction in the price of 
that factor or a surplus of it. In the studies of agricultural protection in the 
EC, this effect is seen to be very important. The encouraged sector, agricul- 
ture, uses more land and capital per unit of output relative to labor. The 
contraction of manufacturing means that labor is shed. The result is dimin- 
ished returns to the factor, labor, which registers as some combination of 
falling real wages and falling employment. 

One factor owner’s misfortune, in this case labor, can be another’s good 
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luck. By its nature, agriculture uses one factor of production quite intensively 
—land. With more assistance for agriculture, farmers have an incentive to 
acquire more land to increase production. But the available land resource is 
more or less fixed so that excess demand gets built into higher land prices. 
When this happens most of the benefit of protection accrues to the people 
lucky or perceptive enough to own land in the first place. That is, agricul- 
tural protection redistributes national income away from labor. This effect 
can be particularly pronounced when land is in relatively short supply (e.g., 
Japan). 

Some of the taxation effects of assistance for one sector on others are a 
little more obvious. When help for one sector comes directly from the budget, 
it is easy to appreciate that this budget outlay means another government 
activity or another sector receives less. Someone has to pay the taxes to raise 
the budget expenditure in the first place. Taxpayers soon know this and equally 
soon recognize that they have less to spend themselves. Less easy to appre- 
ciate is the fact that when consumers do not spend this money, growth and 
employment in the areas where it would have been spent suffer. This built-in 
transparency of budgetary assistance is sometimes seen by governments as 
a liability. The very fact that budgetary assistance is so visible and obvious 
has meant that it is the least used form of protection— it is just too obvious. 
Nearly three-quarters of the assistance given to agriculture in OECD coun- 
tries is in the form of hidden transfers through distortion of the price mecha- 
nism (OECD 1987). The assistance is provided “under the counter” because 
if it were “up front” it would not be tolerated by the people paying for it. 

The challenge for policy analysis is to make these “under the counter” 
measures visible and transparent. The relevant question to ask of any sectoral 
policy (including agricultural policy) is, What is the relative gain or loss from 
using scarce resources in some other way? And only an economywide analy- 
sis can portray the effects of sectoral policies. 

The study herein of the impact of agricultural protection on the developing 
countries is a good illustration of this point. We observe that the issue is not 
just what would happen to the cost of food for developing countries with 
world agricultural liberalization. Rather, it is what would happen to the 
efficiency of resource use in developing countries with liberalized agricul- 
tural trade. The study concludes, contrary to most considered opinion, that 
most developing countries would benefit. 

An economywide approach also helps refute the notion that bad policies 
for small sectors do not matter. The agricultural sector of modern industrial 
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economies may account for only 3 to 4 percent of GDP. But protection for 
agriculture is mostly by way of assistance to the food-processing sector. 
Agriculture together with downstream food processing typically account for 
10 percent of total economic activity. 

Moreover, these distortions to agriculture and food processing are among 
the largest we can observe for any products in any country. Effective rates of 
protection for agricultural products in the EC can be well over 150 percent, 
while those for other manufactured products are low or even negative. These 
disparities in sectoral assistance are among the biggest in the world. With 
that, the absolute tax and consumer transfers to agriculture are enormous. 
For example, according to estimates by the OECD (1987), average financial 
contributions made by taxpayers and consumers in the EC to agriculture 
over the 1979 to 1981 period amounted to 21 and 36 billion ECU respec- 
tively. So assistance for what might have been thought to be a small part of 
the economy has led to large direct and indirect distortions for up to 10 
percent of economic activity. It is intuitively obvious that significant economy- 
wide repercussions for trade, exchange rates, manufacturing, export sec- 
tors, land prices, and labor markets could follow. 

The intent of this study is to expose just what the implicit tax of agricul- 
tural protectionism is doing to other areas of each economy. As Clements 
and Sjaastad (1984) note: “It is neither harsh nor inaccurate to characterise 
protectionism as an implicit, indeed an invisible, conspiracy to beggar one’s 
own exporters. Exporters should be made more generally aware of that 
disquieting fact.’ 

The remainder of this chapter reveals the major adverse repercussions of 
agricultural protectionism on many manufacturing export industries, land 
prices, unemployment levels, and rates of economic growth. 


The Impact of Agricultural Protection on Developing Countries 


What would agricultural liberalization mean for developing countries? The 
argument is frequently put that while agricultural protection in the industrial 
economies increases supplies and reduces world prices, this benefits poorer 
countries through greater access to larger quantities of cheaper food. An 
abundance of food and big stockpiles are also taken to be a plus for food 
security and hence to add to the welfare of the world’s consumers of agricul- 
tural goods. 

These arguments have some validity: many developing countries are large 
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importers of temperate zone food products. Indeed, in 1984, imports by 
developing countries of these products almost equalled imports of these prod- 
ucts by the industrial market economies. But the developing countries are 
also significant producers and exporters of agricultural products. It is the 
relative efficiency of this domestic agricultural production and export com- 
pared to other sectors that is a critical determinant of the results of the Loo 
and Tower study. Also important is whether developing countries are net 
agricultural exporters or importers and, hence, what might happen to their 
foreign terms of trade under liberalization of agricultural markets. 

In the context of agricultural trade, the interaction between the developed 
and developing world has two dimensions. The first is the effect of liberaliza- 
tion of agricultural markets in industrial countries on developing countries; 
the second is the effect of developing country liberalization on industrial 
economies. Since the logic behind the Global Agricultural Trade Study is the 
importance of domestic self-interest in the industrialized countries, where 
most of the protection for agriculture occurs, the Loo and Tower study is 
concerned with the first of these interactions. 

The industrial countries have some U.S. $1,200 billion in loans outstand- 
ing to the developing countries as a group. World Bank figures indicate a 
debt service ratio of exports to goods and services of 20 percent. In 1987 
Citibank wrote down the value of its U.S. $14 billion of developing country 
loans by 20 percent. Country loans are typically traded in the world market 
at 70 to 80 percent of their face value. These debt servicing problems and 
write-offs of bad debts are indicative of the loss of export earnings from 
these countries. Amongst the developing countries the largest increase in 
foreign debt burden over the mid-1980s has occurred in the category of 
agricultural exporters. Lower export earnings from oil have also been impor- 
tant in increasing the debt burden on oil-exporting developing countries. 

The issue of the impact of agricultural trade liberalization on developing 
countries has been studied by many researchers. A recent, widely reported 
study is that by Tyers and Anderson (1986). This work was the foundation 
for much of the analysis in the 1986 World Development Report (World Bank 
1986). An update is contained in Tyers and Anderson (1988). The emphasis of 
this work is on intercommodity and intercountry relationships as they affect 
agriculture. The approach includes several agricultural commodities, for which 
the supplies, demands, and net trade are modeled in some detail. But it does 
not include sectors other than agriculture. The results show that in 1985 
world prices would have risen by between 4 percent (coarse grains) and 67 
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Table 1.2 Efficiency Gains Caused by Liberalization of Selected 
Commodities, by Country Group, 1985 (billions of 1980 dollars) 


Industrial Developing Industrial and 
country country developing country 
Country group liberalization liberalization liberalization 
Developing countries = ilileee! 28.2 18.3 
Industrial market economies 48.5 ileal = 28h 1 
East European nonmarket economies allie —10:2 45.9 
Worldwide 25.6 4.9 41.1 


Note: Data are based on the removal of the rates of protection in effect in 1980-82. 

Source: World Bank (1986). 

percent (dairy), but would have fallen for some commodities like rice (— 8 
percent) as a result of agricultural liberalization by all market economies. 
The net effect would be a nse in world agricultural prices of around 10 
percent. According to Tyers and Anderson the net loss to consumers and 
producers in developing countries from industrial country agricultural liberal- 
ization would be about U.S. $12 billion (table 1.2). 

The World Development Report argues that the proposition that developing 
countries would lose from industrial country liberalization, as indicated by 
table 1.2, is misleading for three reasons. First, the coverage is restricted to 
temperate zone crops, of which developing countries are the main import- 
ers. If tropical products are included the results could be substantially differ- 
ent. Second, according to the World Development Report, with free trade 
some countries might in the long run become exporters of temperate zone 
products. Third, developing countries stand to gain if they liberalize their 
own agricultural policies along with liberalization in industrial countries. 

Some general equilibrium assessments of the impact through to 1995 of 
abolishing the CAP on real incomes have been made by Burniaux and 
Waelbroeck (1985). Burniaux and Waelbroeck impose real wage rigidity on 
their model. They report real income gains in all but one of the nine world 
regions (the non-EC Mediterranean region). Interestingly, it is the oil export- 
ers and some middle-income developing countries that would experience the 
greatest gains. According to Winters (1987), the main mechanism seems to 
be that the dismantling of the CAP would reduce the real price of industrial 
goods, which in turn has a beneficial effect on the net imports of manufac- 
tured goods by these countries. 

One of the difficult issues in modeling the developing world is how to 
simplify the very large number of countries into a manageable group. The 
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Table 1.3 Basic Data on Developing Countries 
Lower Upper Oil Highly 


Low middle middle export- indebted 
Characteristic income* India income _ income ers _ countries 
GNP per capita ($US 1985) 200 270 820 1850 1060 1410 
GDP (U.S. $billion 1985) 146 176 510 930 533 779 
Share of GDP (percentage) 
Agriculture 36 31 22 10 ak, 15 
Industry 19 27 ae 32 36 33 
Net exports of agriculture 
(percentage of GNP) 3.5 0.4 3:5 2.1 —1.4 2.0 
ERP (°) (percentage) 
Agriculture 
Domestic —20 0 0 0 0 0 
Export —40 —5 —30 —20 —33 -31 
Industry 
Domestic 100 50 55 25 59 30 
Export 0 20 0 0 9 0 
External public debt service 
percentage 
of GDP 2.9 1.0 5.7 5a 5.9 5s 
of Exports 18.4 9.3 22.9 21.0 25.6 27.8 
“Other than China and India. 


Effective Rate of Protection. 


approach adopted by Loo and Tower is to represent the developing world as 
six different types of economies. That is, they group the developing coun- 
tries by economic type rather than on a geographical or political basis. The 
data and classification of economies follow that of the 1987 World Develop- 
ment Report (World Bank 1987). Following this classification, the main char- 
acteristics of the developing world represented as six “typical” developing 
economies are shown in table 1.3. 

To model the impact of the industrialized world’s agricultural protection 
policies on these six types of developing economies, Loo and Tower specify 
a four-sector general equilibrium model. Agriculture uses land, imported 
materials, and services. The industrialized sector uses labor and capital to 
produce an industrial composite, which, as with agriculture, is used in com- 
bination with imported materials to produce an industrial good. This good is 
both exported and combined with final goods to produce domestic merchan- 
dise goods. There is a similar specification for mining, except that deposits 
are used as input and all production is exported. 

The services sector uses labor to produce one nontraded good. Factor 
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proportions are employed on the basis of relative prices. 

Labor is not perfectly mobile between the four sectors; it responds to 
changes in the wage in each sector relative to the average economywide 
wage. Wage flexibility in aggregate maintains full employment. Agricultural 
prices are exogenously determined and change only in response to changing 
industrial country protection levels. Imports are financed by export earn- 
ings, plus foreign aid payments (exogenously given), net of debt servicing. 
The result is that the trade deficit is equal to these foreign aid payments net 
of debt servicing costs, which equals the government deficit, since all dis- 
posable income is spent. 

The specification of taxes is important. Taxes are levied on agriculture 
(domestic and export), imports and exports of the industrial good, and final 
consumption except services. The base taxation reflects the latest informa- 
tion on the level of effective protection. As shown in table 1.3, agriculture is 
the sector that is taxed most heavily in developing countries. To reflect the 
efficiency losses that occur from raising taxes, Loo and Tower introduce 
measures of the marginal welfare cost of tax collection. Most estimates for 
less developed countries (LDCs) of this cost range from 30 to 50 percent. 
Loo and Tower use 40 percent and conduct some sensitivity analysis. Addi- 
tional tax revenue from the expanded tax base allows a lowering of the level 
of distorting taxes. Other closures of the model could be adopted, such as 
using the extra resources to retire foreign debt. Alternatively, the extra 
income to developing countries from agricultural liberalization could allow 
the reduction of foreign aid to these countries. 

The above specification means that the effects of agricultural liberalization 
are driven by three factors. The first is the change in real incomes arising 
from movements in the terms of trade. The second is the real income gain 
from the more efficient use of resources in each economy, bearing in mind 
that the starting point is from a distorted situation. The third is the efficiency 
gain associated with a less distorted system of taxation. 

The efficiency gains occur as follows. Subsidized sectors of an economy 
waste resources from a social point of view. To save $1.00 of foreign ex- 
change spent on imports by raising protection could cost $1.20 of domestic 
resources. This simply reflects what almost everyone knows now— protec- 
tion is inefficient and costly. The taxed sectors of an economy are the efficient 
sectors. For example, only $0.80 of domestic resources in the taxed sec- 
tors, measured at their true social value, may be required to earn $1.00 of 
foreign exchange. Hence, the more resources are drawn into the efficient, 
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Table 1.4 Effects of a 10 Percent Increase in World Agricultural Prices 


Country group 
I Il Ill IV V VI All 

Increase in LDC income 

($billion 1985) ee, 2.03 11.4 8.68 8.90 13.4 25.95 
Reduction in foreign aid 

made possible to hold 

LDC income constant 

($billion 1985) 2.86 1.05 6.69 4.22 4.82 7.41 14.82 


Income change in developed 

countnes from reduced aid 

to developing countries 

made possible by LDC 

income gain ($billion 1985) 3.55 1.39 7.64 4.00 7.47 8.12. 16:58 


Annual reduction in external 

public debt made possible by 

increased LDC income 

(percent) 4.82 3.94 Hs} 127 2.72 2.43 2.38 


taxed sectors out of inefficient subsidized sectors, the larger is the real income 
gain from better resource allocation. An additional factor then operates: to 
the extent that real incomes and therefore tax revenue rise, there can be a 
reduction in the level of distorting taxes. This generates further gains as the 
efficiency loss from raising taxes is reduced. Finally, there is the foreign 
terms of trade effect, which may add to or subtract from real income, depend- 
ing on the net trade position with respect to agriculture of the group. The 
Loo and Tower paper spells out these mechanisms and shows that there 
could be significant gains from agricultural liberalization for developing coun- 
tries, gains which are not, in fact, driven by terms of trade effects. 

The findings from the Loo and Tower study, showing an increase in world 
agricultural prices from agricultural trade liberalization, are given in table 
1.4. By representing agricultural liberalization as an increase in world prices 
of 10 percent, the real incomes of developing countries are projected to rise 
by nearly U.S. $26 billion. This gain could be split between the developed 
and industrial world in various ways. Holding developing country real income 
at its initial level, the benefit to the industrial countries from agricultural 
liberalization—in terms of a reduction in the amount of aid they need to 
supply and in terms of the beneficial effects on the developing countries 
alone — would amount to a real income gain of over $16 billion. Alternatively, 
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Table 1.5 Trade versus Aid 


Country group 
I II Ill IV V VI All 


Increase in income per unit 
increase in foreign aid 1.23 1.94 1.75 2.05 1.85 1.79 1.74 


Change in income per unit 

transfer to LDCs via an 

increase in world agricul- 

tural prices (ivi = eT) ere! AP55e tao 5.95 6.27 


Decrease in aid made 

possible by a unit increase in 

transfers (holding LDC real 

income constant) 6.38 13.77 3.85 2.21 — 3.29 3.58 


Real income gain to rest of 

world made possible by a 

unit increase in transfers 

(holding LDC real income 

constant) 7.93 18.23 4.40 2.10 — 3.61 4.02 


the developing countries could reduce their external public debt by 2.8 per- 
cent on average, but the reduction could be as great as 4.8 percent for the 
poorest of the developing countries. 

All economic groups gain substantially from agricultural liberalization in 
the industrial world. This is even true of the oil-exporting developing coun- 
tries, which typically are net agricultural importers and which suffer in terms 
of trade loss. That is, the gains in efficiency of resource use in agricultural 
importing countries, combined with the efficiency gains from a reduction of 
their tax rate, outweigh the terms of trade loss. Also, for India, which accord- 
ing to World Bank data is only a very small net agricultural exporter, the real 
income gain from agricultural liberalization is over $2 billion. 

The relative importance of the different mechanisms operating in the Loo 
and Tower model can be deduced from the cost-benefit ratios in table 1.5. 
Four sets of cost-benefit ratios are presented. Row 1 shows the change in 
LDC real income per unit increase in foreign aid or decrease in debt repay- 
ment. A dollar’s worth of foreign aid is worth between one and two dollars to 
the recipient country. In a nondistorted economy this ratio would be equal to 
one. However, the taxes which raise consumer prices above world levels, 
and the reduction in distorting taxes made possible by the increased govern- 
ment revenue provided by foreign aid, cause this figure to be above unity in 
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each case. Row 2 is the increase in real income per unit transfer to the LDC 
through higher agricultural prices. Row 3 is the reduction in foreign aid or 
increased debt repayment which would be possible per unit increase in the 
transfer via increased agricultural prices while leaving LDC real income 
unchanged. It shows that one dollar’s worth of transfer via trade liberaliza- 
tion is worth between $2.21 (for a typical upper middle income economy) 
and $14 (in the case of India) of explicit foreign aid. That is, reducing protec- 
tion of agricultural goods exported by developing countries is an effective 
way of assisting LDCs relative to foreign aid. Finally, row 4 shows the increase 
in real income of the rest of the world that would be made possible, per 
dollar transferred to each LDC group via higher agricultural prices, if aid or 
debt repayment were adjusted to leave real income in each group unchanged. 
This is compiled under the assumption that the marginal welfare cost of tax 
collection to pay foreign aid or to bail out the banking system is 40 percent. 
These gains vary from $2.10 up to $18.23 per dollar transferred via higher 
agricultural prices. 

The results support the familiar notion that trade is better than foreign 
aid, a result which turns out to be robust over varying elasticities and efficiency 
losses from collecting taxation revenue. It can be seen that one dollar’s worth 
of transfer via trade liberalization in the industrial countries is worth, on 
average, $3.58 in aid. That is, transferring benefits to developing economies 
via agricultural liberalization and higher prices is a much better way of sup- 
porting those countries than direct foreign aid. 

Interestingly, because of the large disparities in effective rates of protec- 
tion between sectors in developing countries and the distorting taxes that 
exist, incomes can rise by between $4.55 in upper middle income economies 
to nearly $27 in a poor country like India from a one dollar transfer to the 
developing countries via an increase in world prices. As expected, the figure 
for oil-exporting countries is negative since they are net importers of agri- 
cultural goods and suffer terms of trade losses. 

This work by Loo and Tower shows that the effects of agricultural liberal- 
ization in developing countries extend well beyond the terms of trade effects. 
Indeed, the positive effects of a more efficient use of resources and a regime 
of less distorting taxes outweighs the negative terms of trade loss for even 
the oil-exporting developing economies such as Indonesia. While a more 
detailed analysis— involving specification of the agricultural sector of the 
developing economies as temperate or tropical products— would have cap- 
tured the terms of trade effects in a more precise way, it does appear that 
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these terms of trade effects are in any case relatively minor compared to the 
potential real income gains likely to arise from more efficient resource use 
and a less distorted system of taxation in less developed countries. 

The implications from this work are profound. They differ from those 
implied by the quantitative estimates in the 1986 World Development Report, 
which showed a loss to the developing countries from industrial country lib- 
eralization. Recall that the World Development Report results were derived 
from a framework which did not include a treatment of the efficiency of 
resource use between agricultural and nonagricultural sectors. Nor did it 
take into account the marginal cost of government revenue raising through 
taxation. 

The Loo and Tower results suggest large potential gains to developing 
countries from agricultural trade liberalization in industrial countries. They 
imply that the developing countries as a group have a strong vested interest 
in backing, say, the United States proposal in the Uruguay Round of multilat- 
eral trade talks for the removal of all distorting agricultural protection mea- 
sures over ten years. Moreover, all types of economies, both agricultural 
exporting and net importing, stand to benefit from trade liberalization, not 
just the fourteen-country Cairns Group of so-called fair traders and agricul- 
tural exporters. 

The results also show that the industrial countries could be substantially 
better off with agricultural liberalization, considering the impact on develop- 
ing countries. That is, in addition to the gains reported in this project, there 
is the gain from helping the developing world through enhanced trading oppor- 
tunities. Moreover, the industrial countries could capture any proportion of 
this gain they so desire through their own choice of level of foreign aid sup- 
port for these developing economies. 

Finally, other industry groups, such as the major banks with substantial 
levels of debt outstanding to the developing countries, also have a strong 
vested interest in agricultural liberalization. Developing countries would find 
it far easier to service their existing debts and even retire some loans out- 
standing if the industrial world were to liberalize agricultural trade. 


Costs to Employment and Economic Growth in the 
European Community 


Macroeconomic performance in the EC has been poor throughout the 1980s. 
In particular, member countries have experienced low real growth and a 
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Table 1.6 Trends in EC Output, Employment, and Unemployment 
(percent) 





1979 1981 1983 1985 1987 
Growth in real GNP 
Germany 4.0 0.0 1.8 Zio 1.9 
France 3.3 0.5 0.7 1.4 1.8 
Italy 4.9 0.2 —0.2 2.3 2.9 
United Kingdom 2a —.4 3.5 3.4 3.0 
Growth in employment 
Germany 1.8 —0.6 —1.7 0.8 0.6 
France 0.0 —0.6 —0:5 —0.3 0.3 
Italy 1.0 0.3 0.3 0.4 0.7 
United Kingdom 11 —3.7 —1.2 1.0 0.9 
Rate of unemployment 
Germany Shs! 4.9 8.2 8.2 7.8 
France 6.2 Tievs 8.6 10.4 10.8 
Italy TRE 7.9 9.4 10.3 11.2 
United Kingdom 5.4 10.1 11.4 iis 11.2 


Source: International Monetary Fund. 1987. World Economic Outlook, April. Washington, 
D.C.: IME 


steady rise in the rate of unemployment. This is illustrated in table 1.6. The 
table shows that the pace of economic growth in these countries over the 
period has been insufficient, given wage outcomes in the labor market, to 
absorb the growth in domestic labor supply. The situation in the EC is in 
stark contrast to that in the United States, where despite only modest out- 
put growth the rate of unemployment of the work force has steadily declined. 

A number of commentators have drawn attention to increasing rigidities at 
the macroeconomic level in the EC as a major contributing factor to the 
region's low growth and high unemployment. Government interventions to 
shield industries from the adjustments dictated by changing relative prices 
and hence comparative advantage have lowered the efficiency of factors 
employed and hence the pace of real income growth. This is particularly true 
of interventions to support domestic agriculture. In addition, interventions in 
the labor market, particularly those regulating conditions of employment, 
have curtailed the flexibility of real wage costs and impeded the adjustment 
of labor to changing economic circumstances. 

For this reason the chapters by Stoeckel and Breckling and by Dicke et al., 
which study the effects of government assistance to domestic agriculture in 
the EC and in West Germany, assume a labor market characterized by real 
wage rigidity. The macroeconomic focus of these papers is therefore on the 
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extent to which domestic agricultural protection has depressed employment, 
at a constant real wage, and hence has depressed the rate of economic 
growth and raised the rate of unemployment. The focus at the sector level is 
on the way in which such protection, working through the various macroeco- 
nomic channels discussed earlier, taxes output, income, and employment in 
other sectors. 

Agricultural protection in the EC is provided by both the Common Agri- 
cultural Policy (CAP) and national government programs. It is widely recog- 
nized that the CAP has reached an impasse. For member governments it has 
become financially unsustainable at the current high levels of protection. 
Even with this high protection there is considerable dissatisfaction among 
community farmers over what they consider to be inadequate incomes. And 
among the general public there is widespread concern over chronic agricul- 
tural production surpluses, agricultural product prices which are well in excess 
of world prices, and the fact that Eastern European consumers purchase 
their food products at prices well below those paid by EC consumers. At the 
international level, the number of trade disputes has increased. These dis- 
putes, which are typically about temperate zone agricultural products, import 
barriers, and the alleged dumping of agricultural surpluses on world mar- 
kets, are more serious than ever. Finally, antagonism is mounting between 
member governments over the future direction the CAP should take. Large 
transfers between member countries are involved. 

Taken together these factors highlight what everyone knows: fundamental 
reform of the CAP and associated national agricultural policies that are based 
on market principles is long overdue. Yet such reform still meets with stiff 
opposition in politically influential circles throughout the EC. This is particu- 
larly the case in West Germany with the German Farmers Federation. 
Although leaders in the EC have made many of the “right” statements about 
the need for more market-oriented farm programs, and some recent changes 
point in the right direction, the reform, to date, is minimal compared to the 
changes required. 


The Case of West Germany 


Agriculture in Germany accounts for less than 2 percent of German gross 
domestic product and employs about 5 percent of the total labor force. The 
labor force figure is only 3 percent in terms of full-time equivalents. Agricul- 
ture has received large government assistance for decades. Other highly 
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protected sectors in Germany are coal mining, iron and steel, textiles and 
clothing, aircraft construction, and railways. 

Total public subsidies to agriculture now are well over DM 20 billion. This 
is equivalent to about 70 percent of the sector’s gross value added at domes- 
tic prices. The number of budget programs directed to the agricultural sec- 
tor exceeds 400, of which about 100 are run by the EC. It is important to 
note that about half the subsidies received by German farmers arise from the 
operation of the CAP. The rest originate with the German government and 
are under its direct control. In spite of the government’s stated commitment 
to reducing the growth in public spending and industry subsidies, real agri- 
cultural outlays continue to increase. In fact, in reaction to recent reductions 
in agricultural support prices decided by the EC’s Council of Agricultural 
Ministers, the German government has compensated farmers by way of tax 
relief. 

The direct costs of German farm support register through a number of 
channels. First, there is the financial burden placed on German taxpayers. 
Second, there is the effect on domestic consumer choice through domestic 
agricultural prices, which in the early 1980s were on average more than 50 
percent above world prices. 

Despite this massive transfer from consumers and taxpayers to farmers, 
various government reports indicate that the income objectives of farmers 
have not been satisfied. Dicke et al., however, point out that the economic 
situation of German farmers is much better than asserted for two reasons. 
First, farm households earn as much income from nonfarm activities as from 
agricultural production: 40 percent of farms are operated on a part-time 
basis and those farmers with permanent jobs in other sectors seem to be, on 
average, better off than full-time farmers. Second, farmers benefit from the 
increase in land prices induced by agricultural policies. 

The analysis by Dicke et al. demonstrates that the effects of German 
agricultural protection are not confined to farmers, consumers, and taxpay- 
ers. German macroeconomic performance and the performance of all sec- 
tors of the German economy are influenced significantly. Too much land, 
labor, and capital is kept in agriculture —resources which could be used with 
higher productivity elsewhere. In short, the policies hurt German macroeco- 
nomic performance and tax Germany’s low-cost export industries. 

Dicke et al. arrive at this conclusion by estimating the macroeconomic and 
sectoral effects of the removal of agricultural protection. Their analytical 
framework is an economywide model of the German economy in which 
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domestic production is divided into thirteen sectors. Numerical results refer 
to the medium term. The results indicate that agricultural liberalization would 
increase both skilled and unskilled employment by around 4 percent, which 
in 1987 terms is equivalent to 850,000 additional jobs. Real gross domestic 
product would be more than 3 percent higher, relative to the status quo. The 
stimulus to employment would reduce the rate of unemployment from its 
1987 level of around 9 percent to 5 percent. Output would be higher in all 
sectors except agriculture and food processing. This higher output would be 
accompanied by an even greater increase in foreign trade (around 5 percent 
in real terms). That the expansionary effect would fall much more on trade 
than on output is, according to Dicke et al., an indication of the big welfare 
gains likely to accrue to the German economy from agricultural liberalization. 

Important changes in the commodity composition of trade would occur 
—away from agricultural products towards the investment goods supplying 
industry, in which Germany has a distinct comparative advantage. Agricul- 
ture and food processing would experience a rise in real net imports (of 65 
and 70 percent, respectively), whereas mechanical and electrical engineer- 
ing would improve their net exports (by 12 and 16 percent, respectively). 

The investigators also show that the economywide benefits of policy reform 
in agriculture could be increased if liberalization were to be extended to 
other sectors with high protection. If this were to occur, the positive employ- 
ment effect would be 11 percent (sufficient to offset existing unemployment), 
output would rise by 9 percent, and there would be a positive foreign trade 
effect of 26 percent. The increase in the demand for skilled labor could well 
run up against supply bottlenecks. The ability of the labor market to adjust 
to accommodate such shortages would determine the extent to which the 
potential employment gains (of both agricultural and full liberalization) could 
be realized. 

As expected, the big loser from agricultural liberalization would be the 
agricultural sector itself. Employment and output reductions in agriculture 
on the order of 24 percent are projected; land rentals would decline by 17 
percent, to which one must add a drop in the value of other sector-specific 
assets such as buildings and livestock. A hypothetical full liberalization would 
result in even more adverse consequences for agriculture. 

Dicke et al. suggest that this likely reduction in asset values is at the 
root of the German farm community’s fierce resistance to the badly needed 
policy reform. They suggest that in order to overcome this resistance, 
it may be necessary to compensate farmers financially for these one-off 
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wealth losses. Not only would the German economy as a whole (as well 
as agricultural export-oriented countries) be better off, but so, also, would 
German farmers, who would have the incentive to seek employment else- 
where, be it in forestry, industry, or services, in either rural or nonrural 
areas. 

Dicke et al. refer to the suggestion by Professor Herbert Giersch, former 
president of the Kiel Institute of World Economics, that the government 
could issue special bonds to be allocated among farmers. Farmers could use 
the interest income or proceeds from the sale of their bonds however they 
wished, to continue in the agricultural sector operating at world market prices, 
or in any other activity. The details of such a scheme are currently under 
investigation in Germany. 


Effects on the European Community 


The impact of agricultural protection policies on the EC as a whole has 
been analyzed by Stoeckel and Breckling. This study is the third in a series 
of investigations into the economywide impacts of the CAP. The genesis of 
this research was a simple representation of the EC as one country with four 
sectors: agriculture, food, other manufacturing, and services (Stoeckel 
1985). The resulting suggestion was that one million jobs could have been 
lost as a result of farm support policies. The significance of this result was 
sufficient to warrant additional disaggregation to trace through the main im- 
pacts that could be operating in member countries. 

The second study on the issue, by Breckling, Stoeckel, and Thorpe (1987), 
disaggregated the European Community into the four largest countries in 
order to trace the impact on each and the transfers, explicit and implicit, 
between each economy. In this study, however, the impact of national gov- 
ernment supports (excluding social security payments), which are as big as 
the contribution out of the EC budget, was not considered. The current 
study by Stoeckel and Breckling reports results with two major additional 
changes: elasticities that more closely reflect those used in recent partial 
studies, such as those by Tyers and Anderson (1986), and incorporation of 
the full range of support measures, at both national and EC levels, as identified 
by the OECD in its Trade Mandate Study (OECD 1987). 

The model is a four-country, four-sector Heckscher-Ohlin general equilib- 
rium trade model. It is used to examine the long-run implications of changed 
policies. All factors are mobile between sectors. However, to represent the 
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high degree of real wage rigidity that exists in the EC, rigid real wages are 
assumed, as in the Dicke et al. study. Factors of production are not mobile 
between countries. 

Agriculture is modeled as a heterogeneous sector with large-scale and 
small-scale farms. Agriculture uses family labor, land, and capital, and in 
addition, large farms use general labor. It is assumed that changes in agricul- 
tural protection do not affect the net trade balance of the EC as a whole over 
the longer term. While this assumption has attracted some criticism from 
the European parliament secretariat, it is consistent with the observed trend 
in both exports and imports for the EC as a whole in the past. Note that 
between EC members net trade need not balance and is matched by trans- 
fers between countries. 

In the simulations reported by Stoeckel and Breckling all Monetary Com- 
pensation Amounts are held constant. The results show a significant impact 
of the agricultural policies of the Community on the performance of the 
macroeconomy. As might be expected, the inclusion of national government 
supports in the simulations of removal of protection results in a larger impact 
on the Community. 

The focus of the study is on the employment consequences from liberal- 
ization of agriculture. The findings show that up to four million more people 
could be employed. This result depends crucially on the assumption of real 
wage rigidity. In reality, particularly in the long run, there is a degree of 
flexibility of real wages in the Community. But then, in the long run, real 
wages are not perfectly flexible either: that is why there is a long-term 
persistent unemployment problem. Perhaps the best conclusion that can be 
made is as follows. Unless there is some scientific basis for measuring the 
extent of real wage rigidity, the losses from the CAP will be taken in the 
labor market by some combination of lower real wages and higher unemploy- 
ment. Full wage rigidity may overstate the actual situation, but it would be 
less correct to assume complete wage flexibility given the serious and per- 
sistent unemployment problem. The truth is likely to lie between, say, half 
and complete real wage ngidity. That would put the jobs lost from agricul- 
tural policies at between two to four million with a best guess of three million. 

Interestingly, the results for Germany correspond roughly to the results 
by Dicke et al. Although the two models are not strictly comparable, both 
show that there are large employment losses from agricultural support in 
Germany and that manufacturing export sectors pay the price. 

The conclusions from the two studies for this project, and from the two 
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studies preceding the Stoeckel and Breckling study, are that agricultural sup- 
port policies have major repercussions for the macroeconomic performance 
of the Community. Jobs are not saved by agricultural support; they are lost. 
Moreover, manufacturing competitiveness is impaired and exports of such 
goods are lower than need be. Economic growth is also lower. 

These results have profound implications for the stance of European mac- 
ropolicy. Take for example one of the contemporary world economic prob- 
lems—the large U.S. trade deficit matched by trade surpluses, principally in 
Japan and West Germany. This large global imbalance is seen to be behind 
the instability of the U.S. dollar, the rising trade tensions between major 
trading partners, and uncertainty about the future of the world economy. 

There have been calls for the surplus countries to stimulate economic 
growth to generate more imports and reduce their trade surplus. But the 
West German government has been reluctant to undertake stimulatory fiscal 
policies to enhance domestic economic growth. Higher economic growth in 
West Germany would be good, but fiscal stimulus is not the only way to 
achieve that. This project’s two studies on West Germany show quite clearly 
that liberalization of agriculture would have a positive impact on domestic 
economic growth. This in turn could assist in correcting the trade imbalance 
between West Germany and its trading partners. 

The conclusion one can draw is that the agricultural policies of the EC 
impose large and significant costs on the Community—costs in terms of 
cost competitiveness of manufacturing, lower economic growth, lower man- 
ufacturing exports, and higher unemployment than need be. Microeconomic 
reforms, such as reform of agricultural policy, would give a significant boost 
to the economies of the Community. The increasing awareness of this fact 
will gradually involve other groups in the debate about farm policy. Bankers, 
industrialists, the unemployed, and policymakers outside of agriculture all 
have a big stake in the progress of reform of the CAP 


The High Cost of Agricultural Protection to Manufacturing 
Exporters, Nonfarm Consumers, and Wage Earners in Korea 
and Japan 


Countries in the Asian region exhibit considerable differences in government 
policies towards agriculture. In part this reflects the diversity, among such 
countries, of agricultural land endowment, stage of economic development, 
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growth strategy being pursued, and sector composition of economic activity 
and employment. In considering the effects of agricultural protection in Asian 
countries it is not appropriate to make broad generalizations. A case study 
approach, which takes into account the features of individual countries, is 
needed. 

Several previous studies have provided estimates of the degree of agricul- 
tural protection (measured in terms of Producer Subsidy Equivalents [PSEs] 
or the extent to which domestic producer prices exceed border prices) in 
Asian countries.* These studies all point to the East Asian countries of Japan, 
the Republic of Korea (hereafter Korea), and to a lesser extent Taiwan as 
being those in which agricultural protection is highest and most likely to be 
imposing significant costs on the performance of other sectors and the econ- 
omy as a whole. Our Global Agricultural Trade Study has focused on the 
domestic costs of agricultural protection in two of these countries —Japan 
and Korea. 

The development of agricultural protection in both these countries has 
some features in common. Both countries have a very low arable land area 
relative to population.* This suggests that products from land intensive agri- 
culture would be unable to compete on world markets with the same prod- 
ucts supplied by countries where land is in abundance. Both countries have 
pursued outward-oriented growth strategies centered around the export of 
manufactures. This process began in Japan in the mid-1950s and in Korea in 
the mid-1960s. The result has been spectacular economic growth and living 
standards. One necessary consequence of this manufacturing-led export 
growth, however, has been adjustment pressures on domestic agriculture in 
each country. These pressures have encouraged imports of agricultural prod- 
ucts and resulted in a fall in agriculture’s share of GDP and employment. In 
forming industry assistance policies, both governments have given consider- 
able weight to the notions of (1) domestic food security if not food self- 
sufficiency and (2) equity expressed in terms of parity between farm and 
nonfarm incomes. 

Finally, the policy response of both governments to this manufacturing 
growth induced reduction in agriculture’s comparative advantage has been to 
attempt to slow the rate of adjustment of agriculture by progressively alter- 
ing the structure of domestic industry incentives in agriculture’s favor —in 
other words, to partly undo the industrial strategies. This has led to a steady 
increase in agricultural protection over time to the current very high levels. 
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This, in turn, has ensured that part of the adjustment, which would other 
wise have gone on in the farm sector, has been redistributed to other domes- 
tic sectors. 


The Cost of Agricultural Protection in Japan 


Japan is now the world’s second largest economy. It is also the world’s larg- 
est importer of agricultural products. Yet barriers to agricultural imports in 
Japan are higher than for any other OECD country. The main instruments of 
Japanese agricultural protection are expressed as quantitative restrictions 
against imports and, to a lesser extent, import tariffs and domestic subsidies 
to farm inputs. As a result of border protection measures, domestic pro- 
ducer prices for Japanese grains in 1986 were on average 420 percent above 
world prices. The corresponding margin for livestock products averaged 116 
percent. 

At the international level this high Japanese agricultural protection has 
several important consequences. First, it is a major source of friction between 
Japan and her trading partners, particularly agricultural exporters such as 
the United States and Australia. Pressures from the United States in particu- 
lar for Japanese agricultural trade liberalization have intensified as Japan's 
current account surplus has continued to grow hand in hand with the large 
trade deficits of the United States. Given the substantial share of world 
economic activity encompassed by Japan and the United States, the threat of 
retaliatory action, if carried out, has the potential to damage the world trad- 
ing system. 

Second, because Japanese agriculture is heavily protected relative to Jap- 
anese manufacturing, such protection, as well as operating to tax agricul- 
tural exports to Japan, in effect acts as a subsidy to foreign suppliers of 
manufactured goods on the world market. The domestic forces opposing 
agricultural protection reform remain strong. Around 20 percent of Japanese 
households are farm based, and farmers (many of whom are part-time) are a 
strong political force. 

Nevertheless, domestic interest groups outside agriculture, such as the 
Keidanren (the Japanese business group) have identified their interests in 
agricultural protection reform. However, these concerns are still relatively 
uninformed and what is needed is a better understanding of the domestic 
effects of Japanese agricultural protection, in particular the extent to which 
such protection operates as a tax on the economic performance of other 
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sectors of the Japanese economy. The Vincent paper is a substantial contri- 
bution to this need. 

Using a nineteen-sector economywide model for Japan which incorporates 
the direct and indirect links between agriculture, other domestic sectors, 
and international trade, Vincent investigates the short-to-medium term impli- 
cations for macroeconomic and sector performance of the elimination of bor- 
der protection and domestic subsidies to Japanese agriculture. The results 
show that agricultural protection, by raising domestic costs and hence decreas- 
ing the purchasing power of a given nominal wage, has significantly reduced 
the living standards of wage earners. 

Increased domestic costs relative to world prices imply reduced interna- 
tional competitiveness of nonagricultural traded activities, especially Japa- 
nese manufacturing. The projections show that a major part of the bad news 
of Japanese agricultural protection is in the form of an implicit tax on Japa- 
nese manufacturing, particularly the sectors producing and exporting trans- 
port equipment, other machinery, mineral and metal products, and chemical 
products. This tax is sufficient to curtail manufacturing export earnings by 
about 3 percent on average, equivalent to about 1.2 trillion yen (in 1985 
prices). This leads to reductions in output in these sectors of between 0.3 
and 2 percent and reductions in manufacturing employment demand of from 
0.4 to 4 percent. 

An alternative way of viewing agricultural protection is in terms of its 
effects in a macroeconomic environment in which (1) the economy’s average 
real wage level is assumed to adjust to ensure constant aggregate employ- 
ment, and (2) induced changes in aggregate spending are equivalent to induced 
changes in aggregate income such that the outcome for the balance of trade 
does not change. In this environment the effects of agricultural protection at 
the sector level are much the same as those described above. The boost to 
agricultural output, employment, and income from reduced agricultural im- 
port competition is offset by diminished manufacturing export performance 
and hence a reduction in output, employment, and income in export-oriented 
manufacturing activities. 

Overall, macroeconomic performance is also diminished by agricultural 
protection even in the short-to-medium term. There is a small reduction in 
the economy’s real income and hence the level of real spending that it can 
sustain. 

The effects on the labor market are startling. The average real wage level 
in the Japanese economy is reduced by 2.5 percent. This is equivalent to 
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about 101,000 yen per worker in 1985. That is, an important consequence of 
Japanese agricultural protection is to significantly reallocate a diminished 
aggregate income away from Japanese wage earners and towards the own- 
ers of rural land. The rental price of rural land is raised by about 68 percent 
by agricultural protection. 

In recent years Japan has accumulated a massive surplus of exports over 
imports. Pressures from the United States, in particular for Japanese agri- 
cultural trade liberalization, have intensified as Japan’s current account sur- 
plus has continued to grow contemporaneously with the continuing large 
trade deficits of the United States. Notwithstanding the apparent link, it 
would be wrong, as Vincent points out, to regard Japanese agricultural pro- 
tection as a contributing factor in this trade surplus. 

While Vincent’s analysis shows that imports of Japanese agriculture would 
increase by over 90 percent if domestic protection were removed, Japanese 
manufacturing export earnings would also increase significantly. In fact, if 
the labor market gains were appropriated not by higher real wages but by 
increased employment, then Japan's trade surplus would actually increase. 
That is, the tax effect on aggregate export earnings from agricultural pro- 
tection exceeds the savings in aggregate import expenditures from such 
protection. 

The fundamental cause of Japan’s current account surplus is low spending 
relative to income, implying a surplus of domestic savings over that needed 
by domestic investment at home. Vincent’s analysis shows that the removal 
of this surplus through a balanced increase in domestic spending would have 
adverse effects on Japanese agriculture. Put another way, the continuation 
by Japan of a trade surplus is beneficial to Japanese agriculture: if this surplus 
were eliminated, either Japanese agriculture would contract or, to prevent 
the contraction taking place, the rate of protection required by Japanese 
agriculture would need to be increased. 


The Cost of Agricultural Protection in Korea 


In the case of Korea, government policy towards agriculture had the effect of 
holding prices to producers below world prices as late as the mid-1960s. 
Since then discrimination in favor of agriculture, by way of domestic pricing 
policies supported by border protection measures, has progressively increased 
to reach extremely high levels. For example, the producer price for domestic 
agriculture as a whole expressed as a percentage of the corresponding world 
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price at the border has gone from minus 45 percent in 1955 to 30 percent in 
1975 and 137 percent in 1984. Over the same period the share of agriculture 
in GDP has fallen from 45 to 14 percent. This steady increase in protection 
may be seen as an attempt by the Korean authorities to cushion agriculture 
from the adjustment pressures imposed on it by rapid manufacturing export 
growth. 

As the chapter by Vincent shows, this policy of discrimination in favor of 
agriculture has acted as a significant tax on Korean manufacturing, Korean 
wage earners, and overall Korean macroeconomic performance. This con- 
clusion is drawn from the results of an economywide analysis of effects of 
removing agricultural protection using a thirteen-sector model of Korea. Sec- 
tors distinguished include three types of agriculture (cereals, other crops, 
livestock), other primary sector activities, downstream food processing, four 
‘other types of manufacturing, and three categories of service activities. The 
results, which refer to a short-to-medium-term adjustment horizon, show 
that agricultural protection in Korea has substantially reduced the volume of 
competing agricultural imports into that country. In the absence of such 
protection, agricultural import volumes would more than double. 

This suppression of imports has in turn allowed domestic agricultural pro- 
ducers to raise selling prices and greatly expand their output (by up to 20 
percent) and employment (by up to 60 percent), measured against the situa- 
tion which would have existed in the absence of agricultural protection. 

As a result, farm incomes in Korea have been raised significantly —more 
than 40 percent in real terms for cereals, about 20 percent for producers of 
other crops, and about 12 percent for producers of livestock. The price of 
agricultural cropping land has been inflated by about 44 percent in the case of 
cereals and 25 percent in the case of other crops principally through an 
escalation in the returns earned by agricultural land. These gains to agricul- 
ture have been achieved at considerable cost to other sectors of Korean 
economic activity. Measured against an economy characterized by an inflex- 
ible labor market (with respect to nominal wages), these costs are in the 
form of a substantial reduction in real wages and in the international competi- 
tiveness of Korean export activities. Costs are also reflected, to a lesser 
extent, in sectors outside agriculture competing for a domestic market share 
against imports. As a result, exports, output, employment, and incomes in 
these sectors have been heavily curtailed relative to the situation of no agri- 
cultural protection. 

Vincent’s model projects that if agricultural protection were removed, then, 
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as a result of the deflationary effect on domestic prices, particularly food 
prices, real wages (CPI deflated) would increase by about 6 percent. This is 
equivalent to around 277,000 won in 1987 prices. Aggregate export earnings 
would increase by nearly 9 percent, equivalent to about 3,330 billion won in 
1987. Alternatively, the gains to workers from the removal of agricultural 
protection could be taken in the form of increased jobs at, say, a constant real 
wage, and not as higher real wages to those currently employed. Another 
alternative would be a combination of some real wage growth and some 
growth in employment. Assuming constant real wages, the results indicate 
that the removal of agricultural protection would provide a boost of more 
than 8 percent to total employment. This is equivalent to the creation of 
nearly 1.4 million additional jobs. 

Measured against an economy characterized by flexible adjustment of the 
labor market, the costs of agricultural protection occur in the form of reduced 
exports, output, and employment in Korean manufacturing and a sizable 
reduction in the economywide wage level, total labor income, and the share 
of the national income going to labor. For example, the results suggest that 
the removal of agricultural protection would lead to a boost to aggregate 
exports of about 4,500 billion won, increased employment in various pro- 
cessing and manufacturing activities of about 580,000 jobs, and an increase 
in the average wage level of about 250,000 won per worker in 1987. Rural 
land prices have been inflated by 40 percent as a result of agricultural 
protection. 

Increasing numbers of Asian economies are moving along the path of eco- 
nomic development followed initially by Japan and subsequently by Korea and 
Taiwan. This path is characterized by rapidly rising national incomes gener- 
ated by export-led manufacturing growth, with the resultant adjustment 
pressures on agriculture being offset by escalating domestic agricultural pro- 
tection. This suggests that unless the tide against increasing agricultural 
protection can be turned, the conclusions drawn from the Korean case study 
are likely to be widely applicable throughout Asia in the near future. Analy- 
ses such as this Korean study of the high cost that rapidly rising agricultural 
protection can impose on wages and manufacturing sectors in rapidly indus- 
trializing countries are going to become increasingly important. 


Overview 45 


Effects of U.S. Agricultural Policies 


The United States is the world’s largest producer and exporter of food. It 
also offers many supports to its farm sector, much of it through the federal 
budget. During the 1980s government expenditure on U.S. farm programs 
grew rapidly to reach about $30 billion annually. There has been a parallel 
increase in the deficit of the federal government, which grew from $40 billion 
in 1979 to $220 billion in 1986. Over this period government outlays on 
agriculture grew by 182 percent compared with, for example, the much more 
publicized increase in defense spending of 135 percent. 

Clearly, government spending on agricultural support programs is a major 
factor in the rapid growth of the U.S. budget deficit, a deficit the Reagan 
administration has been trying to reduce over recent years. The U.S. admin- 
istration has also tabled proposals in the current GATT round of multilateral 
trade reductions calling for the complete removal of all agricultural subsidies 
and import barriers over ten years. The government is therefore maintaining 
a policy of trying to reduce the federal deficit alongside a policy to remove all 
farm subsidies and import protection programs. It is therefore fair to ask, 
What would the removal of agricultural support do for the U.S. domestic 
budget and trade deficits and overall macroeconomic performance? As dis- 
cussed below, the answers to this question are quite striking: they have 
profound implications for the world economy and the contemporary issue of 
large global trade imbalances. 

Federal government intervention in U.S. agriculture has a long history. Its 
current form dates back to the establishment of the Commodity Credit Cor- 
poration in 1933. Then price and income support measures were imple- 
mented in response to low world prices for agricultural commodities. 

A mix of federal and state programs currently assists U.S. agriculture. 
Some programs distort production incentives, others are intended as pure 
income transfers. Yet others provide incentives to undertake soil conserva- 
tion measures. It is the first group of programs—those which distort pro- 
duction incentives and hence trade flows, macroeconomic outcomes, and 
domestic activity and employment—which are the focus of the commis- 
sioned studies. 

Production incentives are distorted by a complex system of price and income 
supports and direct subsidies to agricultural production. They are sustained 
by border measures—quotas levied against competing imports and subsi- 
dies to exports, the latter under the so-called Export Enhancement Pro- 
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gram. Taken together, these measures ensure that U.S. domestic producer 
prices exceed world prices. 

These production incentives promote excess agricultural supplies from 
the United States and place downward pressure on world market prices. 
While these expansion effects dominate, there are some policies which con- 
strain resource use by farmer beneficiaries. In order to be eligible for 
deficiency payments and nonrecourse loans, a farmer must take land out of 
production. This constraint is intended to offset the production-inducing sig- 
nal provided by high domestic producer prices and thereby limit the govern- 
ment’s budgetary exposure. 

It is convenient to partition the domestic effects of U.S. agricultural pro- 
tection into three categories. These are the effects on 


1. macroeconomic outcomes, in particular the twin deficits —the U.S. bud- 
get deficit and the U.S. trade deficit; 

2. the distribution of economic activity and employment between agricul- 
ture and other domestic sectors; and 

3. the commodity composition of production, income, and employment 
within the U.S. agricultural sector. 


Rather than use one model to capture these aspects, three separate stud- 
ies on the United States have been used in this project. Hence the partition- 
ing of the domestic effects of U.S. agricultural protection into the three 
categories mentioned above is for convenience only. Each of the studies 
uses an economywide framework which simultaneously determines the ef- 
fects on macroeconomic performance and the structure of economic activity 
within agriculture and between agriculture and other sectors. 

The frameworks, and hence the studies, differ in the degree to which they 
emphasize the three categories of domestic effects described above and in 
the nature of the adjustment environment in which the effects of agricultural 
protection are studied. There are also significant differences in theoretical 
structure, particularly in terms of the macroeconomic mechanisms included. 
The different depictions of macroeconomic relationships lead, in turn, to 
different outcomes for key macroeconomic variables and, via the national 
income identity, for net trade. 

This is evident when comparing the macroeconomic outcomes from the 
two-period model of Feltenstein with those from the one-period comparative 
static framework of Robinson et al. In the former, the use of a two-period 
framework allows Feltenstein to trace the effects of a reduction in the budget 
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deficit, due to the removal of agricultural subsidies, on the allocation by 
private consumers of their savings from one period to the next. To find what 
might happen to interest rates, a minimum of two periods must be modeled. 
This framework, therefore, allows for the response of consumers to changes 
in real interest rates. Private investment is also interest rate sensitive and 
could, in this framework, move in the opposite direction to private savings. 

By contrast, in the one-period static framework of Robinson et al., invest- 
ment is savings determined. There is no role for changes in real interest 
rates to create a wedge between private savings and private investment. As 
we Shall see later, this leads to different projected outcomes for the balance 
of trade given the removal of agricultural protection. 


The Macroeconomic Effects of U.S. Agricultural Protection 


The chapter by Feltenstein considers the macroeconomic effects of U.S. 
agricultural protection, in particular the effects on the budget and trade 
deficits. Feltenstein’s two-period economywide model allows him to track 
the macroeconomic interactions set in motion by agricultural subsidies and 
at the same time capture the distortions such subsidies have on the struc- 
ture of relative prices in the U.S. economy. The model also depicts the effect 
of U.S. agricultural protection on the allocation of factors of production 
between agriculture and other sectors. 

Feltenstein uses this framework to consider the direct and indirect effects 
of three types of U.S. agricultural intervention: 


1. subsidies on the inputs of value added to production; 

2. a trigger price mechanism in which the government guarantees a fixed 
price for agricultural output; and 

3. support to consumers of agricultural products and government spend- 
ing on land set-asides. 


The simple macroeconomic steps following a reduction in agricultural sub- 
Sidies as incorporated in Feltenstein’s model are as follows. The initial impact 
is to reduce the government’s budget deficit. Assuming, as Feltenstein does, 
that foreign borrowing and domestic bond sales are held constant, this will 
decrease the rate of growth of monetary expansion and raise the nominal 
interest rate. In addition, the rate of inflation will decline; the real interest 
rate therefore increases. In response to the higher real interest rate, con- 


sumers increase their savings because future, rather current, Consump- 
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tion now appears more favorable to them. Accordingly, overall private domes- 
tic savings increase. 

At the same time, private investors who equate the current cost of bor- 
rowing to the future return on capital will want to reduce ‘their investment, 
since the costs of financing new investment have increased compared to the 
future returns from that investment. The result: a wedge has been opened 
up between private savings and private investment. 

The key question that Feltenstein uses his model to answer is, How large 
will be the final improvement in the trade balance following the reduction in 
the budget deficit achieved by the elimination of agricultural subsidies? Since 
savings relative to investment increase, the improvement in the balance of 
trade could be considerably more than the improvement in the budget deficit. 

At the same time, removing or reducing spending on agricultural pro- 
grams, particularly set-asides, will cause the export price index, in which 
agriculture is at a RS happens, according 
to Feltenstein's model, because the effect of the set-asides outweighs the 
supply-increasing distortions of higher producer prices. The effect of the 
decline in the export price index is to increase foreign demand for U.S. 
agricultural exports. The initial improvement in the trade balance brings 
about a strengthening of the U.S. dollar, causing imports to increase. On the 
other hand, the reduction in inflation may have a positive terms of trade 
effect, assisting export performance. Nevertheless, the final improvement in 
the trade balance may be somewhat less than the initial impact. 

Feltenstein reports the results of an experiment in which he asks, What 
would have been the outcome for the macroeconomy in 1985 and 1986 in the 
absence of agricultural supports? The results suggest that the removal of 
agricultural subsidies, involving direct budgetary savings of $58 billion over 
the two years, would have actually saved a total of $74 billion through its 
impact on interest rates and the tax base. The trade balance is projected to 
improve by more than the value of the elimination of agricultural subsidies. 
He estimates that for 1986 the elimination of $31 billion of subsidies would 
bring about an improvement of approximately $42 billion in the trade bal- 
ance. This improvement stems from the impact of an increase in the real 
interest rate on domestic savings and investment, as well as a decline in the 
export price index. The rate of decline in the U.S. dollar exchange rate 
slows, so that in 1986 the nominal value of the dollar would have been about 
18 percent higher. 

Feltenstein’s conclusion, therefore, is that the elimination of agricultural 
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subsidies would make a major contribution toward reducing the current budg- 
etary and trade imbalances in the U.S. economy. In particular, it would bring 
about a 30 percent improvement in the trade balance and would contribute 
significantly toward lessening the downward pressure on the dollar. More- 
over, Feltenstein points out that his results may be overly conservative 
because his model does not incorporate efficiency gains from the elimination 
of agricultural protection. 

Indeed, the work by Loo and Tower on developing countries shows addi- 
tional savings that could accrue to the U.S. domestic budget. That work, 
discussed earlier in this chapter, shows that with agricultural liberalization by 
industrial countries, aid payments to developing countries could be reduced 
by $14 billion without those countries’ real income falling. Total OECD official 
development assistance to developing countries amounted to over $37 billion 
in 1986 and the U.S. contributed nearly $10 billion. As Loo and Tower show, 
one dollar of transfer by agricultural liberalization is worth over two dollars of 
direct foreign aid. Clearly, substantial additional savings to the U.S. budget 
besides those of agricultural program reductions could be made without in 
any way reducing developing country welfare. This being the case, additional 
reductions in the U.S. trade deficit could be achieved. 

Feltenstein’s results have significant implications for the large global imbal- 
ances between the U.S. and the surplus countries of Japan and West Ger- 
many in particular. These imbalances are a source of major tension between 
the trading partners as well as a source of uncertainty and instability of 
exchange rates. The results also show that calls for greater international 
coordination of macroeconomic policy and target zones for exchange rates 
are not the only ways to resolve these imbalances and difficulties: microeco- 
nomic policy reform, such as reducing high protection, can also have a dra- 
matic impact on the economic performance of the major industrial countries. 
Discussions on agricultural policy and trade policy in general should be on 
the agendas of the various summit talks between the G-7 nations, along with 
issues like the need for greater international policy coordination. 

There have been several recent studies that attempted to analyze the 
interaction between fiscal policies and macroeconomic outcomes in the U.S. 
The most relevant is that by Marris (1985). This study makes a strong con- 
nection between the rising budget deficit and increase in U.S. investment 
demand leading to capital inflows, and the appreciation of the dollar between 
1980 and 1985. The Marris model asserted, and rather accurately, that the 
trade deficits brought about by U.S. budget imbalances would eventually 
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cause a large devaluation of the dollar as the U.S. foreign debt became intol- 
erably large. The model used by Marris, like those used by most other 
researchers in this field, is aggregated and hence does not directly address 
sector-specific policies such as agricultural subsidies. More importantly, the 
domestic interest rate, one of the primary concerns in Feltenstein’s frame- 
work, is set externally. Hence, unlike the Feltenstein framework, there is no 
determination of domestic savings based upon current interest rates and the 
price and income expectations of forward-looking consumers. As the 
Feltenstein study illustrates, without linking the deficit, interest rates, and 
savings, the impact of public spending cuts on the trade balance is likely to 
be underestimated. 


The Long-Term Effects of U.S. Trade Liberalization 


The study by Robinson et al. uses a ten-sector economywide model of the 
United States to explore the long-term implications of U.S. agricultural trade 
liberalization for economic structure and overall macroeconomic performance 
in that country. As noted above, unlike the Feltenstein model, the Robinson 
et al. model is static, referring to only one period in time. It does not, 
therefore, include a treatment of the role of interest rate changes in influenc- 
ing the savings behavior of consumers and the spending behavior of private 
investors. The model is first used to provide projections of what the U.S. 
economy would look like in 1991 from a starting point of 1986, assuming the 
provisions of the 1985 Farm Bill remain intact over the period. This forms 
the set of base-run projections against which the effects of a series of agri- 
cultural trade liberalization experiments are compared. Underlying these pro- 
jections are scenarios on macroeconomic developments, the rate of growth 
of the economy’s stock of capital and labor, and the rate of growth of factor 
productivity. 

The study’s macroeconomic scenario for the U.S. economy to 1991 is 
mildly optimistic. It assumes a significant fall in the federal government's 
budget deficit of $113 billion to $34.5 billion, in 1982 prices. This decline is 
achieved by subdued growth in real government expenditure relative to 
income. As the government deficit shrinks so does the foreign trade deficit. 
The driving force behind this is a devaluation of the real exchange rate. That 
is, implicit in the forward projections is the notion that the real exchange rate 
in the United States is determined largely as a result of U.S. policy choice 
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—in particular the level of spending relative to income —rather than by the 
policy choices of other countries. 

This view is consistent with the analysis of Adelman and Robinson (1987), 
which showed that over the 1982 to 1986 period macroeconomic policy 
choices of the U.S. government, leading to a large government deficit and 
hence trade deficit, were major contributing factors to the big real revalua- 
tion of the U.S. dollar observed over that period. Because the real revalua- 
tion meant lower returns for U.S. farmers, this triggered the increased 
demands from agriculture for government assistance. 

The projected devaluation to 1991 is in itself favorable to U.S. agriculture. 
Nevertheless, agriculture’s contribution to the economy is projected to de- 
cline over the period. Although target prices increase according to the pro- 
visions of the 1985 Farm Bill, loan rates are progressively reduced to ap- 
proach market clearing prices and land set-asides continue to bind. Agricul- 
tural assistance measured in producer subsidy equivalent terms is projected 
to be much higher in 1991 than in 1986, with 75 percent of net income from 
grains coming from government programs. 

This set of projections to 1991 forms the benchmark against which the 
effects of a series of agricultural trade hberalization experiments are com- 
pared. The experiments include the impact of removing each of the separate 
components of the U.S. farm programs: 


1. removal of land set-asides; 

2. removal of border protection measures including quotas against imports 
and export subsidies; and 

3. removal of domestic subsidies provided by the target price programs 
and that part of domestic price support provided by government stock 
accumulation activities. 


Robinson et al. also investigate the effects of complete unilateral liberal- 
ization, involving the termination of all subsidy programs (direct price sup- 
port activities and border protection measures) and the elimination of land 
use constraints. The results from the complete liberalization experiment 
project an increase of real GNP of $10 billion (1982 prices). There is a $26 
billion reduction in the government budget deficit, mainly as a result of sav- 
ings from agricultural subsidies no longer paid, and a $36 billion increase in 
investment. Absorption is $24 billion higher. 

Investment demand consists largely of residential construction and demand 
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for machinery and other capital goods. Industries supplying these goods 
expand output as labor and capital move into the construction and capital 
goods sectors from agriculture. Sectors directly linked to agriculture are 
adversely affected. 

Assuming no world agricultural price response to U.S. agricultural liberal- 
ization, agricultural exports fall and imports increase. This is the main factor 
behind a projected deterioration in the trade balance needed to accommo- 
date the increased domestic absorption. The government could of course 
invoke domestic policy instruments to ensure that the rate of increase in 
domestic absorption was modified, thereby ensuring a more favorable out- 
come on the foreign account. 

As might be expected, the main losers from unilateral agricultural trade 
liberalization are U.S. farmers. While farm income falls by up to 19 percent, 
labor and capital move out of agriculture so that farm income per unit of farm 
labor remaining increases slightly. Robinson et al. use their model to show 
that the reduction in U.S. farm income would be greatly mitigated if agricul- 
tural liberalization in the rest of the world, and hence higher world agricul- 
tural commodity prices, are assumed. 

It should be noted that the projected decline in agricultural income is con- 
siderably less than the savings in government outlays on subsidies. Accord- 
ing to Robinson et al., with agricultural distortions removed, it would cost 
the government only about $5 billion of pure transfers to guarantee the farm 
sector an income comparable to the 1991 baseline level. 

The investigators also point out that if a failure to achieve agricultural 
trade liberalization should lead to a round of protectionist policies worldwide, 
the resulting shrinkage of world trade could impair the ability of the United 
States to achieve macroeconomic balance, with potential adverse conse- 
quences for other economies. On these grounds alone the United States 
should seek agricultural liberalization. However, even unilateral liberalization 
on the part of the United States would improve real GNP and reduce the 
budget deficit. 


Effects on Economic Structure with Particular Emphasis on the 
Agricultural Sector 


The study by Hertel et al. also considers the effects on the U.S. economy of 
the unilateral liberalization of U.S. agricultural policies. A feature of their 
economywide framework not shared by the Feltenstein and Robinson et al. 
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models is its comprehensive treatment of production and sales relationships 
within agriculture and in downstream food-processing sectors. Of the forty- 
four production sectors distinguished, nine are farm based. A further seven 
are engaged in the processing of farm products. This allows for detailed 
modeling of the input substitution prospects facing farmers in each sector, 
and of the interrelationships between farm activities and between farm pro- 
duction and food processing. It also enables the investigators to incorporate 
a detailed treatment of the various farm subsidy programs. 

Hertel et al. use their model to analyze the short- and long-term effects of 
the removal of U.S. agricultural subsidies. This distinction is in terms of the 
degree of factor mobility allowed. In the short term both farm and nonfarm 
labor and capital are assumed to remain in agriculture though they are free to 
move towards different types of agricultural production. In the long term 
capital and labor are assumed to be mobile between all sectors of the economy. 

The results show that the removal of agricultural subsidies lowers the 
demand for farm labor and capital and hence the returns earned by these 
factors. In the long term labor and capital leave agriculture in favor of the 
higher returns now offered by nonfarm employment. According to this model, 
a 5.5 percent reduction in the U.S. agricultural labor force would occur as a 
result of unilateral agricultural liberalization. The stock of farm capital is 
projected to fall by 14 percent. 

The adjustments within agriculture are highly differentiated. Largest out- 
put reductions are projected in the sugar and dairy sectors. For some sec- 
tors, such as poultry, the projected output reduction is negligible. Output 
would actually expand in the oil seeds sector. The clear message from these 
results is that U.S. farm programs operate to assist some parts of agricul- 
ture at the expense of other parts. 

Hertel et al’s results also show how U.S. agricultural protection, by encour- 
aging excessive use of scarce resources in agriculture, has penalized the 
economic performance of nonagricultural sectors, particularly nonfood sec- 
tors. For example, production of nonagricultural manufactured goods is pro- 
jected to be $12 billion higher (in 1987 prices) and production of other ser- 
vices is projected to be $6 billion higher in the longer term as a result of the 
elimination of agricultural subsidies. 

At the aggregate level real net income in the United States is projected to 
improve by about $14 billion. That is, the United States as a whole would be 
unambiguously better off were it to eliminate agricultural subsidies unilater- 
ally. In considering this result it is important to note that the framework used 
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by Hertel et al. is a static one and does not include the dynamic efficiency 
gains likely to follow from the removal of agricultural distortions in the U.S. 
economy. This is also true of the Robinson et al. framework. For this reason 
the projected static net income gain from both models is likely to considera- 
bly understate the long-term dynamic gain. 

The main losers from the removal of agricultural protection are the own- 
ers of the fixed factor in agriculture—farmland. Should the U.S. govern- 
ment consider it appropriate to compensate rural land owners for the inevita- 
ble losses in farmland values, then as Hertel et al. point out, the net revenue 
gains to the treasury from the removal of agricultural subsidies provide a 
more than sufficient source of funds. 

A convenient way of summarizing the nonfarm costs of government poli- 
cies to support U.S. agriculture is in terms of dollars per farm job saved. 
According to the Hertel et al. analysis, these costs are significant. Measured 
in 1987 dollars, they are 


1. reduced nonfarm output of $107,000 per farm job saved, 
2. increased treasury outlays of $80,000 per farm job saved, and 
3. lower real domestic income of $28,700 per farm job saved. 


Finally, while rural landowners would bear the brunt of a move by the 
United States to an undistorted agricultural sector, the losses to agriculture 
as a whole would be much less if other countries were simultaneously to 
liberalize their farm policies. This is because export prices facing U.S. farm- 
ers would improve as excess resources were withdrawn from agricultural 
production worldwide. This said, the Hertel et al. analysis clearly demon- 
strates that it is in the interests of the U.S. economy as a whole to move 
towards a less distorted domestic agricultural sector irrespective of the pol- 
icy stance adopted towards agriculture by other countries. 


The Taxation Effect on Agriculture of 
Assistance to Other Sectors 


A common feature of the agricultural policies of most of the countries stud- 
ied in detail in this project—the United States, Japan, Korea, West Ger- 
many, and other countries in the EC —is that the assistance provided domes- 
tic agriculture by such policies is large in absolute terms and large relative to 
the assistance provided other domestic sectors. The results from these stud- 
ies have emphasized the extent to which assistance provided agriculture has 
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operated to tax the economic performance of nonagricultural sectors. How- 
ever, for many countries the reverse is true. Assistance to agriculture is low 
relative to that provided other sectors. And in some low-income developing 
countries, agriculture is also taxed directly by government pricing policies 
which hold producer prices to farmers below world prices. 

Australia is an example of a country in which agriculture is taxed indirectly 
by government industry assistance policies. Measured against the bench- 
mark of an undistorted economy, Australian agriculture is on average lightly 
assisted. While Australian agriculture does receive some assistance, fre- 
quently by way of special domestic marketing schemes, a number of large 
Australian manufacturing sectors receive much more. Reform in countries 
with assistance structures like Australia’s would require reduction of the (rel- 
atively) high manufacturing assistance as a first priority. 

Not only is assistance to Australian agriculture low relative to assistance 
for manufacturing, it is also low relative to assistance to agriculture in other 
countries. According to the USDA, of the twelve major agricultural-producing 
countries Australia provides the least assistance, measured in terms of PSEs, 
to its agricultural sector. This intercountry PSE information has underpinned 
some proposals for multilateral agricultural liberalization. These proposals 
have focused on obtaining commitments from cooperating countries to reduce 
agricultural assistance. The problem with this idea is that for countries like 
Australia where the main distortion comes from protection to manufacturing, 
it would mean a worsening of disparities. 

The chapter by Higgs dealing with the domestic effects of Australian agri- 
cultural and manufacturing policies is revealing in a number of respects. First, 
by highlighting how assistance provided to one sector is inevitably paid for by 
a tax on others, it demonstrates the importance to policymakers of a detailed 
understanding of the net effects of the full range of domestic industry assis- 
tance measures. Second, it shows us the potential pitfalls in using intercoun- 
try comparisons of summary measures of agricultural assistance (such as 
PSEs) to draw inferences about appropriate industry policy for a particular 
country. Third, it provides separate estimates of the effects on Australian 
economic performance of assistance provided Australian agriculture and 
assistance provided Australian manufacturing, and evaluates the extent to 
which the assistance provided agriculture offsets the taxation effects on agri- 
culture of manufacturing assistance. 

Regarding how well Australian agriculture performs, both in the Austra- 
lian economy and in world export markets, the fact that its agriculture is 
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lightly assisted relative to that of other countries is not important, nor is the 
absolute level of assistance received important; what is important is the level 
of assistance relative to assistance for other sectors of the domestic econ- 
omy. Higgs’s analysis makes this clear. It emphasizes the way in which agri- 
culture is connected to other domestic sectors directly via cost and sales 
links and indirectly by virtue of the fact that agriculture must compete with 
other domestic sectors for resources which are subject to an overall con- 
straint. It is through these direct and indirect links that assistance to Austra- 
lian manufacturing acts to tax domestic agricultural performance and hence 
the performance of Australian agriculture on world markets. 

Using the very detailed ORANI model of the Australian economy, which 
distinguishes more than 100 industry categories, Higgs finds that removing 
assistance to agriculture would, after about two years, contract agricultural 
output by about 2.5 percent. Since agriculture is a significant exporter, total 
exports are projected to decline. The revenue saved by the government 
through removing its assistance to agriculture would reduce the public sec- 
tor borrowing requirement by about 1.6 percent. As a result of this deflation 
the contraction in agriculture would lead to a small decline in the size of the 
economy. The international competitiveness of traded sectors is boosted 
from the fall in domestic prices and costs. This represents a devaluation of 
the real exchange rate of about 1 percent. The resultant boost to nonagricul- 
tural exports partially offsets the decline in agricultural exports. Aggregate 
imports are projected to decline, due both to the small contraction in the size 
of the economy and the improvement in competitiveness of the domestic 
import-competing sectors. 

However, agricultural assistance is only one part of Australian industry 
policy. When Higgs removes the protection to manufacturing, which is mainly 
in the form of tariffs on competing imports, prices to domestic purchasers of 
imported goods, which are mainly manufactures, are lowered. This causes a 
switch toward imports. It also lowers the consumer price index. As wages in 
Australia are assumed to be fully indexed to the consumer price index (that 
is, constant real wages—an assumption that derives from the Australian 
institutionalized wage determination system), the first-round reduction in 
consumer prices feeds back into wages and hence back into further price 
reductions. The result is an improvement in the competitiveness of traded 
activities, which expands exports and tends to partially offset the first-round 
increase in imports due to tariff elimination and the expansion in the size of 
the economy. Exports of wool and crops are projected to expand by 3.4 
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percent, equivalent to about $A356 million Australian in 1988. Exports of 
livestock products are projected to expand by 6 percent or about $A160 
million. There is a small increase in aggregate employment and real GDP 
and, mainly as a result of the government’s loss of tariff revenue, an increase 
in the public sector borrowing requirement. Agricultural output is projected 
to expand by about 3.4 percent. Real farm incomes increase by 9 percent, 
equivalent to about $A2, 300 per farm in 1988. 

What then is the combined effect of the removal of assistance to agricul- 
tural and manufacturing industries, as should happen as a result of the Uru- 
guay Round? The answer is, a fall in domestic prices, an improvement in 
international competitiveness, and expansion in both exports and imports. 
Real aggregate consumption and investment are projected to increase slightly 
as are real GDP aggregate employment, and the net revenue position of the 
government sector. Agriculture and other export and export-related activi- 
ties are projected to expand. The losers are the protected textiles, clothing 
and footwear, and motor vehicles sectors. On average, there are small 
increases in the outputs of nontraded industries. 

The clear conclusion from Higgs’s study is that despite the positive assis- 
tance it receives, Australian agriculture is in a net sense taxed by the higher 
levels of assistance received by Australian manufacturing. As a result, Aus- 
tralian agriculture is smaller and has a smaller presence in world agricultural 
markets. Put another way, assistance to Australian manufacturing, by taxing 
Australian agriculture, is a subsidy to those agricultural producers with which 
Australia competes on world markets. 

It is worth noting that while assistance to some Australian manufacturing 
industries is too high, the government has recently (April 1988) taken some 
significant steps to repair this. Moreover, it has taken these steps unilater- 
ally. Transparency in Australia seems to be working, if slowly. 

What does this mean for the use of summary measures of agricultural 
assistance in the context of international trade negotiations? In recent months 
work by both the OECD and USDA has popularized and promoted the use of 
summary measures of agricultural assistance, such as that provided by the 
producer subsidy equivalent, in international trade negotiations. In fact, the 
current U.S. government proposal calls for the phased elimination of agricul- 
tural interventions over a ten-year period, with PSEs used to monitor prog- 
ress. Such measures take no account of the relative assistance provided a 
particular sector. Yet it is this which determines the ability of that sector to 
compete on world markets. In Australia’s case, reducing agricultural assis- 
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tance as part of a coordinated intercountry reduction in PSEs would worsen 
agriculture’s domestic position relative to manufacturing. That is, it would 
increase the size of the tax on Australian agriculture from assistance to Aus- 
tralian manufacturing. The danger is that this adverse domestic effect might 
outweigh the benefit to Australia of a less distorted world agricultural market. 

The solution is clear. To achieve unambiguous gains in domestic economic 
welfare, assistance reform must begin at home. To negotiate reductions in 
assistance to one sector on the basis of concepts such as PSEs, which, as 
currently calculated do not measure relative domestic assistance, could lead 
to worse outcomes from the point of view of economic efficiency and real 
incomes; yet it is the enhancement of these factors which is presumably 
what the current round of negotiations are all about. Higgs’s results show 
that a unilateral reduction in assistance to Australian manufacturing, or an 
across-the-board reduction in assistance to both manufacturing and agricul- 
ture, provides a sure way of enhancing Australian agriculture’s growth pros- 
pects and achieving better macroeconomic outcomes for the Australian 
economy. 


Is Domestic Self-Interest Always a Sufficient Condition for 
Domestic Agricultural Policy Reform? 


Results from the previously discussed single country studies show that in 
each country high protection, be it for agriculture or some other sector, 
hurts domestic economic performance. It does this by acting as a tax on 
economic performance of efficient domestic sectors, which retards economic 
growth, employment, and living standards. The unassailable logic from these 
single country results is that, on the grounds of their own self-interest alone, 
individual countries have a powerful incentive to liberalize their domestic 
agricultural policies or, where high protection to manufacturing is the prob- 
lem, to liberalize those sectors. This incentive exists irrespective of what 
other countries might do to protect their own agricultural sectors. 

The chapter by Harrison et al. examines the possible interactions of poli- 
cies. In this study self-interest is not defined independently of the possibility 
of strategic retaliation by other countries. The starting point for the study is 
the apparent existence of an agricultural trade war between the EC and the 
United States. Based on recent behavior, both sides seem prepared to in- 
crease their agricultural subsidies to preserve or win back world agricultural 
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market share. Harrison et al. examine the game theoretic aspects of a hypo- 
thetically specified agricultural trade war between the EC and the United 
States and evaluate its potential welfare costs. They use the game theory 
concept of a Nash Equilibrium to predict the likely outcome if both the United 
States and the EC each pursues its own self-interest while expecting the 
other country to do likewise. That is, each country is assumed to select the 
preferred policy given the policy choice of the other. 

The starting point for the trade war analyzed by Harrison et al. is a set of 
so-called payoff matrices. These show the payoffs, in terms of changes in 
domestic consumer welfare, to each country for each of the trade strategies 
assumed to be available. 

Harrison et al. use the world general equilibrium trade model of Whalley 
(1985) to compute the welfare payoffs to each country of each trade strategy 
adopted. The Whalley model distinguishes production and consumption for 
broadly defined sectors in each of the major trading blocks and the trade 
flows between them. The choice of model is critical to the conclusions the 
authors reach. A feature of the Whalley model is its assignment of low values 
to trade elasticities. This means that the dominant driving force behind 
changes in protection in countries on welfare is the operation of terms of 
trade effects. Built in to the model is the idea that protection-induced changes 
in imports by the United States and the EC have a strong influence on world 
import prices. It follows from the large terms of trade effects that the opti- 
mal tariffs for some countries might be quite high. That is, such countries 
stand to gain significantly from increased protection. 

Harrison et al. investigate the effects on the United States and the EC of 
trade strategies involving a series of percentage increases in existing agri- 
cultural protection provided by border measures, tariffs, and nontariff barri- 
ers. Domestic agricultural subsidies remain unchanged. Each country is 
assumed to increase agricultural protection via these border instruments 
against all sources of supply. The Nash Equilibrium of this trade war implies 
that the EC would increase existing protection by 175 percent for an EC 
welfare gain of U.S. $1.2 billion (in 1977 dollars), while the United States 
would increase protection for the U.S. welfare loss of U.S. $0.2 billion. The 
global effects of this outcome, according to the Whalley model, are slight 
decreases in welfare and GNP in all countries other than those in the EC. 

Why are these results obtained? As noted, it is through the large terms of 
trade effects built into the Whalley model. By improving their terms of trade 
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sufficiently, the EC is able to gain on balance from the agricultural trade war 
and the United States is able to cut its losses. Yet much of the economic 
literature suggests that terms of trade effects and hence the optimal tariff 
will be quite small. Countries or groups of countries may have appeared to 
have had some strategic bargaining power at any point in time, but few have 
been able to apply that power for extended periods. 

How robust is this set of results? The answer is that they are highly 
dependent on the characteristics of the model used to evaluate the welfare 
payoffs. The authors go on to report sensitivity analysis using payoffs derived 
from an alternative world trade model, that of Tyers and Anderson (1988). 
The Tyers and Anderson model differs from the Whalley model in a number 
of important respects. On the negative side — given the purpose of the pres- 
ent study— it does not model general equilibrium interactions. Hence wel- 
fare measures are based on partial equilibrium evaluations of consumer and 
producer surplus for agriculture only. Nevertheless, it does provide detailed, 
multilateral coverage of U.S. and EC agricultural interventions and trade 
interactions between these and other countries. Furthermore, its results 
have been widely quoted in the agricultural liberalization policy debate. 

According to the Tyers and Anderson model, if the United States were to 
abolish protection unilaterally, there would be a significant welfare gain to the 
United States (U.S. $3.2 billion in 1985 prices) and a small welfare loss to the 
EC (U.S. $0.9 billion). If the EC were to liberalize unilaterally, the welfare 
gain to the EC would be U.S. $8.9 billion with a welfare loss to the United 
States of U.S. $0.1 billion. That is, unilateral liberalization in both cases 
would yield positive domestic gains. If both the United States and the EC 
were to liberalize, welfare would increase by U.S. $7.5 billion in the EC and 
U.S. $2.7 billion in the United States. Assuming this set of payoffs, the Nash 
Equilibrium strategy is for both countries to liberalize. The strategy is differ- 
ent if the measure of welfare refers only to agricultural producers. 

In contrast, when the Whalley model is used the results show that if the 
United States were to unilaterally liberalize its border protection measures 
to agriculture, the United States would suffer a significant welfare loss and 
the EC would experience a small gain. If the EC were to liberalize unilater- 
ally, then the EC would be a large loser and the United States a small gainer. 
With such dramatically opposing payoffs from unilateral liberalization it is not 
surprising that the models yield opposite conclusions. 

The results from the Whalley model, and hence the Nash Equilibrium, of a 
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bilateral trade war between the United States and the EC are also sensitive 
to the protection instrument used. For example, the results differ markedly 
according to whether border protection measures or domestic producer sub- 
sidies are the means used in the trade war. Harrison et al. demonstrate that 
this is so by analyzing the effects of increased production subsidies to the 
EC. The EC is projected to suffer a serious welfare loss from subsidies to 
domestic agriculture, whereas, as noted above, it is projected to enjoy a 
significant welfare gain when it unilaterally increases agricultural trade restric- 
tions. This result follows from the fact that, in the Whalley model, the 
production-distorting effects of increases in production subsidies are much 
stronger than those for unilateral increases in trade restrictions. In particu- 
lar, the induced terms of trade effects are swamped by the costs of domestic 
production inefficiencies. 


Notes 


1. These studies have primarily focused on the effects of agricultural protection 
in various countries on world agricultural commodity prices. The results of these 
inquiries, while of undoubted academic interest, are unlikely to influence policymak- 
ers in individual countries to reform their agricultural policies. For example, what 
incentive is provided to the Japanese government to reform beef-importing policies 
from a knowledge that if all subsidies to beef production and trade around the world 
were eliminated, then world beef prices would increase by, say, 10 percent? 

2. EC exports of butter, milk, and beef now account for 50, 34, and 26 percent, 
respectively, of world exports in these commodities. 

3. See, for example, Tyers and Anderson 1986, U.S. Department of Agriculture 
1987, and Walker 1988. 

4. Both Korea and Japan are small in terms of land area. Only about 20 percent of 
the area of Korea and 15 percent of the area of Japan is suitable for cultivation. The 
population of Korea is 44 million and that of Japan is 120 million. 
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2. Agricultural Protectionism and the Less 
Developed Countries: The Relationship 
between Agricultural Prices, Debt Servicing 
Capacities, and the Need for Development Aid 


Thomas Loo and Edward Tower 


Summary 


In this chapter we demonstrate that reducing agricultural subsidies and import 
barriers in the developed world will generate substantial economic gains, 
which could be shared between developed nations and less developed ones. 
We model such liberalization as a uniform increase in all agricultural prices. 
We consider several policy experiments. ae 
First we examine how liberalization and holding foreign aid and debt ser- 
vicing constant in less developed countries could contribute to raising the 
standard of living in LDCs. Then we analyze how freeing up such trade could 
enhance the capacity of less developed countries to service their interna- 
tional debt or substitute for foreign aid. In both cases we find that liberaliza- 
tion tends to raise labor’s income and the income share of the agricultural 
sector in LDCs, a more equitable outcome since rural real wages are gener- 
ally lower than their nonagricultural counterparts. While foreign aid also tends 
to raise labor’s income share and the income share of agriculture, the effects 
for foreign aid are considerably weaker than the effects of the same tt transfer 
via an increase in agricultural export prices. We find that these comparative 
income distributional effects, combined with tax policies which typically dis- 
criminate against agricultural production in less developed countries, and the 
efficiency cost of raising government revenue, combine to make agricultural 
liberalization by developed countries a particularly beneficial policy. 
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Introduction 


Agricultural protectionism is an issue of critical importance to less developed 
countries. Most LDCs are net exporters of agricultural commodities and 


have the potential to export considerably more, should developed countries 
liberalize their agricultural export policies.’ But the importance of liberalized 
agricultural markets to LDCs extends beyond a casual glance at the numbers 
describing their trade and production. Anne Krueger (1983) and the World 
Bank (1986), among others, document that less developed countries typically 
tax their agriculture through export taxes and the activities.of agricultural 
marketing boards; they also subsidize their industry through trade, tax, and 
credit market policies which bestow high effective rates of protection on 
them. Krueger argues that in addition to imposing an efficiency cost, such 
policies serve to worsen the income distribution, because the poorest mem- 
bers of LDCs are typically those employed in agriculture. 

These observations have important implications for the effects of agricul- 
tural policy liberalization by developed countries. They mean that extra earn- 
ings of foreign exchange via increased agricultural production is a particularly 
effective way of generating resources for less developed economies. This is 
because taxation of the agricultural export sector means that in agriculture, 
considerably less than a dollar’s worth of resources at domestic prices is 
required to earn a dollar’s worth of foreign currency at the margin; whereas 
the subsidization of industry means that in industry, considerably more than 
a dollar’s worth of resources at domestic prices is required to save a dollar’s 
worth of foreign exchange. Thus, if resources are drawn from industry into 
agriculture in order to meet increased external demand, for each extra dollar 
earned considerably less than a dollar’s worth of resources needs to be trans- 
ferred into agriculture, and the transfer of these resources costs the indus- 
trial sector considerably less than a dollar of increased industrial imports to 
make up for the lost domestic production. The result is a considerable increase 
in foreign exchange earnings, due both to the terms of trade improvement 
that generated the resource movement as well as to the increase in net 
foreign exchange earnings at given world prices. Moreover, the rise in both 
imports of industrial goods and exports of agricultural goods means that 
government tariff and export tax revenues rise. To the extent that this 
enhanced revenue enables governments to reduce the level of distorting taxes 
and/or tariffs, there will be a further gain in economic efficiency, which raises 
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the standard of living. Below, we further develop this argument using a com- 
putable general equilibrium model. 

This is, of course, only one possible way to close the model, showing the 
effect of reduced agricultural protectionism in the developed world. Another 
possibility is to use the additional resources to foster economic growth. Alter- 
natively, the additional resources made available to the economy could be 
used to service international debt. Or, as yet an additional alternative, the 
increased standard of living and resources generated internally to fund eco- 
nomic growth could enable the developed world to cut its development aid to 
LDCs. 

To the extent that LDCs use their increased resources to repay debt, 
failure rates for developed countries’ banks will fall. Consequently, fewer 
banks will need government bailouts. This will restore resources to the devel- 
oped world. It will also save on the legal resources associated with rescuing 
failing banks and eliminate some of the deadweight loss associated with the 
need to use tax revenues, collected via distorting taxes, to rescue failing 
banks. Similarly, if the resources made available are used to reduce foreign 
aid, each dollar collected by LDCs, because of additional exports, can reduce 
the amount of aid needed by more than a dollar. Finally, this aid reduction will 
reduce the amount of revenue needed in the donor countries and will reduce 
the deadweight loss due to tax collection in the donor countries. 

In the rest of this chapter we show that these points are valid and calculate 
how important they are. 


Dividing Up the Less Developed World dé 


Below we construct and calibrate a model for representative members of six 
different types of LDC. The grouping reflects the system of aggregation 
used in the 1987 World Development Report (hereinafter WDR). They are 
described in greater detail in appendix C. 

Group | is low-income economies other than China and India. It consists of 
economies with 1985 GNP per person of $400 or less. 

Group II is India. 

Group III is lower middle income developing economies. It consists of 
economies with per person incomes in 1985 between $401 and $1,600. 

Group IV is upper middle income developing economies. It consists of 
economies with per person real incomes in 1985 between $1,600 and $7,500. 


Protectionism and the Less Developed Countries 67 


Group V is oil-exporting developing economies. It consists of middle in- 
come developing economies with exports of petroleum and gas accounting 
for 30 percent or more of merchandise exports. 

Group VI is highly indebted countries. These are economies which are 
“deemed to have encountered severe debt servicing difficulties.” 


Modeling a Representative Less Developed Country 


Table 2.1 presents the data used in calibrating our model. All figures except 
those for effective rates of protection are taken from the 1987 WDR and are 
designed to describe LDCs in 1985. Figure 2.1 presents the model that 
describes the structure of each of the economies we consider. We assume 
four sectors. In each sector constant returns to scale are assumed to prevail, 
and we assume that the production process is nested, with factor propor- 
tions dependent on relative prices. The agricultural sector uses imported 
materials (Z,) plus land (T) to produce an agricultural composite (T,), which 
is combined with labor services (L,) to produce agricultural output (A), some 
of which is exported (A,) and some of which (A,) is combined with imports 
(typically of cereals; C) to produce a composite commodity called food (F), 
which is consumed domestically. The industrial sector uses labor (L;) and 
capital (K) to produce an industrial composite, which in combination with the 
imported materials (Z;) is used to produce the industrial good (I), some of 
which is exported (I,,), and some of which is combined with final good imports 
(J) to produce a good which we refer to as merchandise (M). The mining and 
petroleum sector (hereafter oil) uses natural resource endowments, which 
we refer to as deposits (D), along with labor (Lg) to produce a natural resource 
composite, which is combined with imported materials (Zg) to produce oil 
output (D,,), all of which is exported. Finally, the services sector uses labor 
to produce services (S), all of which are consumed domestically. 

Consumption is also nested with consumption proportions depending on 
relative prices. Merchandise and food combine to produce a goods compos- 
ite (G), which is consumed along with services. 

Labor is assumed to be homogeneous when measured in-efficiency units 
and is assumed to be imperfectly mobile between agriculture, industry, ser- 
vices, and oil. It is assumed to move between sectors in response to changes 
in the wage in each sector relative to the average economywide wage. We 
assume that the elasticity of supply of labor to each sector, except services, 
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Table 2.1 Basic Data on Groups of LDCs 


Taxes on 
interna- Current : : 
nal total Effective rate of protection (%) 


trade as revenue 
% of total as %of 22s ee Eee 
revenue GNP Domestic Export Domestic Export 


For agriculture For industry 


Group* RTS R ERPAD ERPAX ERPID  ERPIX 
I Low income (other 
than China and India) 29.0 15.6 — 20 — 40 100 0 
II India 24.4 14.0 0 —5 50 20 
III Lower middle income 14.3 20.9 0 — 30 55 0 
IV Upper middle income 7.9 23.6 0 — 20 25 0 
V Oil exporters 8.7 24.8 0 —33 59 ae 
VI Highly indebted 
countries 8.0 20.8 0 =o 30 0 


Note: All data, except those on effective rates of protection, are taken from WDR 1987. 
* Country Groups are defined on page xi of WDR 1987 (see footnotes 4—8). 


with respect to the wage in that sector relative to the economywide average, 
is two, with the elasticity of supply of labor to services determined as a 
residual. 

All world prices are assumed to be exogenous. Thus any change in the 
terms of trade is assumed to be brought about by changes in foreign agricul- 
tural protection levels. Imports are assumed to be financed by exports plus 
an exogenously determined level of foreign aid net of debt servicing. Thus — 
the trade deficit equals foreign aid net of debt-servicing requirements. 

Flexible wages and prices maintain full employment. All disposable income 
is spent, so that the trade deficit is equal to the government deficit. We 
assume that the proportions in which various goods and services are con- 
sumed domestically are invariant to the income distribution. Also, we assume 
that the government’s consumption function is identical to that of the private 
sector and that it responds to the same tax inclusive prices that the private 
sector does. Thus we assume that the government adjusts taxes in order to 
enable it to finance its initial real consumption level with available tax reve- 
nues plus foreign aid net of debt-servicing requirements. 

We postulated that the only taxes are those on agricultural exports, agri- 
cultural production for domestic consumption, imports and exports of the 
final industrial good, and consumption of the composite good. Services are 
assumed to be tax free. We also recognized that the imported final industrial 
good is subject to quota protection, where we assume that the ad valorem 
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Distribution of gross domestic product (%) 


GNP per capita GDP (billions 


(dollars) of dollars) Agriculture AV Industry IDV? Services S 
200 146 36 19 45 
270 176 aul 27 42 
820 510 22 32 46 

1,850 930 10 oS 55 
1,060 533 17 36 47 
1,410 779 15) 33 52 


Industry includes ‘Fuels, Minerals, and Metals’. 


equivalent of the quota protection is constant. We calibrated these taxes as 
follows. 

We determined the four effective rates of protection (ERPs) indicated in 
table 2.1 by drawing on information contained in the 1986 and 1987 WDRs 
and asking experts from the World Bank and elsewhere for their best informed 
guesses. Our figures for ERPs reflect the facts that emerge from the 1986 
and 1987 WDRs: the poorer the country is, the lower its ERP for agricul- 
tural exports (ERPAX) and the higher its ERP on import competing indus- 
try (ERPID) tend to be. We then determined the ad valorem tax on agricul- 
tural exports, at that rate which would set ERPAX at its exogenously 
determined level given in table 2.1. We then set the ad valorem equivalent of 
tariff plus quota protection on the imported final industrial good (J) at that 
rate which would set ERPID at its exogenously determined level. We as- 
sumed the subsidy rate on industrial exports and the tax on the production of 
agricultural goods for domestic consumption, which set the corresponding 
ERPs, ERPIX, and ERPAD equal to their predetermined levels. Data on tax 
revenues arising out of international trade are presented in the WDR. We 
then divided up the protection on J into a tariff and a quota component so that 
trade tax revenues in the benchmark equilibrium equaled this figure. We 
postulated that all mining and petroleum exports were taxed via 20 percent 
of royalties paid to the fixed factor, and that no additional taxes were levied 
on this sector. The remaining tax revenues indicated in the WDR were 
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Table 2.1 continued 


% Share of merchandise exports 


Resource 
balance 
(trade Fuels, 
Exports as _ surplus) as minerals & 
% of GNP %ofGNP _ Agriculture metals Industry 
X AID AXS DXS IXS 
I Low income (other 
than China and India) 14 -9 53 23 24 
II India 6 —3 26 25 49 
III Lower middle income 23 —] 29 51 20 
IV Upper middle income 28 4 16 on 47 
V_ Oil exporters 21 3 7 84 9 
VI Highly indebted 
countries U7 5 26 46 28 


assumed to be collected via a uniform excise tax on the composite consump- 
tion good. 

We wished to model the excise tax so that the marginal welfare cost of tax 
collection (MWC) from adjusting this tax was consistent with evidence from 
other sources. To accomplish this we assumed that there are efficiency costs _ costs 
associated with collecting this tax which are greater than would appear ppear from 
just looking at the tax wedge. In reality these consist of administrative costs 
of tax collection; resources used up in tax avoidance, tax compliance, and tax 
evasion; and resource misallocation costs. To keep the modeling simple, we 
have modeled these as leakages in the tax collection process. We assumed 
that the excise taxes paid exceed the tax revenue accruing to the govern- 
ment by a factor consisting of bribes to the tax collector and issuers of 
licences.” The magnitude of this leakage is determined so as to set the MWC 
equal to our best guess of what it is in LDCs. Picking an appropriate level for 
the MWC is tricky because all governments are currently imposing some 
taxes with very high MWCs, such as tariffs, licensing fees, and the inflation 
tax. Moreover, they have the capacity to collect taxes with negative MWCs, 
such as those on pollution or by charging for import licenses and thereby 
diminishing socially counterproductive, rent-seeking behavior. We noted the 
Ballard et al. (1982) estimate of 79 percent for the MWC for the United 
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% Share of merchandise imports 


Fuels, 
other 
primary 
commodi- Labor’s 
ties, ma- share in Net 
chinery, manufac- Public debt service  €Xports 
and Other turing Pte OT ADT 
Food transport manu- value- public As % As % cultural 
equip. factures added debt (% of of goods (% 


CMS ZMS JMS (1—@k) of GNP) GNP exports of GNP) 


17 53 30 32 46.5 Za) 18.4 3.5 
13 53 34 49 13.5 1.0 9r3 4 
13 53 34 .30 41.4 5.7 22.9 3.5 
10 57 33 =O2 36.3 oer | 21.0 Zal 
16 49 35 32 34.5 a3) 25.6 —1.4 


12 57 31 call 39.1 d.1 27.8 2.0 


States (quoted in Shoven and Whalley 1984) and the corresponding figure of 
24 percent of Charles Stuart (1984). We also asked two leading practitioners 
of tax reform in LDCs, who estimated 30 percent and 50 percent for the 
MWC via the kinds of tax increases that are likely to occur in LDCs; also, 
see Judd (1987). Drawing on this information, we based all of our calcula- 
tions on an MWC of 40 percent, except in table 2.4, where we addressed the 
importance of the assumption about the MWC for our principal calculations. 
We calibrated all flows to correspond to those indicated in table 2.1. We 
treated the imports of fuels and other primary goods and machinery and 
transport equipment as intermediate inputs into the three sectors, and appor- 
tioned them in proportion to value added in those sectors. All production 
was assumed to exhibit constant returns to scale and variable proportions. 
The elasticities of substitution assumed are indicated in appendix B. We 
assumed elasticities of substitution in production and consumption of one. 


The Simulations and Results 


Three simulations of the model were performed. In each case we assumed 
that the excise tax on domestic consumption of goods is adjusted to keep 


government revenues at their exogenously determined levels. In the first 
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Figure 2.1 A Schematic Model of a Representative LDC 
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simulation, we increased the exogenously determined level of government 
real revenues under the assumption that all revenue is returned to the pri- 
vate sector as a lump sum subsidy. This was done in order to assess the 
marginal welfare cost of tax collection in the model. In the second simula- 
tion, we assumed that foreign aid is exogenously increased, and in the third 
simulation, all world agricultural prices are exogenously increased. In each 
simulation the excise tax was adjusted to maintain real government revenue 
collection at its exogenously determined level. 

Our discussion of how each of our economies responded to the distur- 
bances considered follows. The model is described analytically in appendix 
B. Tables 2.2 to 2.7 present various cost-benefit indicators and policy impli- 
cations which we have constructed from the multipliers. 


Increased Real Revenues 


First, consider the case of an exogenous increase in the need for real gov- 
ernment revenues. For each of our economies, aies, the increase in real revenues 
was s accomplished by a tax increase that increased the consumer price index 
(CPI). The higher price of goods caused consumers to switch from goods to 
services. This reduced the consumption and output of each of the goods and 
raised the quantity of services provided. The reduced efficiency of the econ- 
omy shrank aggregate real income as well as ‘the real rental and wage rates 
for each of the groups (except tax collectors) in the economy. 


Increased Foreign Aid. 


Next, consider the effects of an increase in the provision of foreign aid, 
which permits the economy to run a correspondingly larger trade deficit. 
Since the foreign aid is assumed to take the form of foreign currency, which 
is delivered to the government, when the government sells the foreign cur- 
rency to the private sector it generates tax revenues which enable it, in each 
case, to reduce its excise tax. Consequently, the CPI fell in each case. The 
reduced taxation of goods caused consumers to switch at the margin from 
consuming services to consuming goods, so that service consumption fell, 
while goods consumption, output of each sector, and the labor employed in it 
rose at the expense of labor employed in the service sector. Imports of all 
goods rose, while exports of industrial and agricultural goods fell, with ex- 
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Table 2.2 General Equilibrium Price Elasticities for Agriculture 


All 
Group I II Il IV V VI LDCs* 
1. Agricultural production 0.7 0.4 0.7 0.9 0.6 0.6 0.7 
2. Agricultural consumption 0.0 Oise 0: Sia) 056 —0.4 —04 —0.2 
3. Agricultural exports 6.2 15.6 as 4.5 18.5 4.9 10.3 


Note: Calculated as the percent response per 1 percent increase in the world price of all agricul- 
tural goods, Pa, holding foreign aid, debt repayment, and the trade balance constant. Since the 
relative prices of all agricultural goods are held constant and the agricultural consumption func- 
tion is homothetic, agricultural imports rise by the same proportion as does agricultural 
consumption. 

* All LDCs consist of the aggregate of Groups I-IV. The economies in groups V and VI are 
included in Groups I-IV. 


ports of mining and petroleum rising. Also, aggregate real income rose, 
along with all real wages and rentals. 


Increased World Agricultural Prices 


An increase in world agricultural prices in each case increased revenues 
associated with import and export taxes, which made it possible to reduce 
the excise tax rate. In each case there was an increase in real income, the 
average real wage, and the agricultural real wage. Not surprisingly, agricul- 
tural production and agricultural exports both rose along with agricultural 
employment, while outputs of and employment in industry and mining and 
petroleum declined. 


Cost-Benefit Analysis 


Our results depend on the extent to which LDC agriculture responds to 
prices. Therefore, table 2.2 presents the general equilibrium elasticities of 
responses of agricultural production, consumption, and exports to changes 
in world agricultural prices. The elasticity of agricultural production varies 
from 0.4.to 0.9, while the income and substitution effects, with their contra- 
dictory pulls, cause the consumption elasticity to lie between 0.0 and — 0.6. 
The assumption that agricultural goods produced for the domestic market 
can be transformed at constant rates into those for the foreign market implies 
high elasticities of agricultural exports: between 4.5 and 18.5. 

Table 2.3 presents four sets of cost-benefit ratios. Row 1 is the change in 
LDC real income per unit increase in foreign aid or decrease in debt repay- 
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Table 2.3 Trade versus Aid 


All 
Group I II Il IV Vv VI LDCs 
1.* dY/dAID N23) 1.94 1.75 2.05 185 1st 1.74 
2.° dY/dTR (8h 26510) G54 AKOO) yaa lt2ed kt) 0295 6.23 
3.° d{—AID)/dTR 6.38 Wak (heh relo) 2.21 — 3:29 3.58 
4,9 dYROW/dTR 7.93 18.23 4.40 2.10 — 3.61 4.02 


* Row 1 is the change in LDC real income, dY, per unit increase in foreign aid or decrease in debt 
repayment, dAID. The all LDC figure assumes that the incremental AID is granted so as to 
raise the real incomes of all LDCs in the same proportion that an increase in agricultural 
prices does. 

> Row 2 is dY per unit transfer to the LDCs via an increase in world agricultural prices, dTR. 
Note that dTR is negative in the case of group V. 

“Row 3 is Row 2/Row 1. It is the decrease in AID made possible by a unit increase in TR 
(holding LDC real income constant). 

4 Row 4 is the real income gain to the rest of the world, ROW (i.e. the LDCs’ trading partners) 
made possible by a unit increase in TR (holding LDC real income constant), assuming no initial 
domestic distortions in ROW agriculture and a 40 percent marginal welfare cost of raising AID 
revenue in the ROW. Row 4=1.40 [row 3]—1. Row 4’s figures would be precisely correct if 
developed economies protected their agriculture with given away import licenses which caused 
the initial volume of trade to differ infinitesimally from free trade levels. To the extent that 
agricultural subsidies involve a budgetary cost and initial import restrictions cause a noninfin- 
itesimal distortion of trade from free trade levels, the figures in Row 4 are biased downward. 


ment. We see that a dollar’s worth of foreign aid is worth roughly one to two 
dollars to the recipient country, where the change in real income is the change 
in consumption at consumer prices. In a nondistorted economy this figure 
would be one. However, the taxes which raise consumer prices above world 
levels, and the excise tax cut in response to the increased government reve- 
nues provided by foreign aid, cause this figure to be above unity in each case. 

Row 2 is the increase in real income per unit transfer to the LDC, which is 
brought about by higher agricultural prices, where the transfer is defined as 
the terms of trade effect, consisting of the LDC’s initial level of net agricul- 
tural exports multiplied by the percentage increase in agricultural prices. If 
the LDC were undistorted, this figure would also be unity. 

However, because of the discrepancy in ERPs and the distorting taxes 
that can be reduced as a result of the increased collection of trade taxes 
brought about by the increased volume of trade, this figure greatly exceeds 
unity for all countries except the oil exporters (lying between 4.55 and 26.70 
for the former). This is to say, for these economies the higher agricultural 
prices interact favorably with existing distortions to generate a marked gain 
in real income. If the LDCs’ trading partners were undistorted, these figures 
would imply that each one dollar’s loss of standard of living, which they 
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sacrifice through worsened agricultural terms of trade, could increase LDCs’ 
living standards by between $4.55 and $26.70. The one outlier is the group of 
oil-exporting countries, which exhibits a negative figure. These countries 
are net importers of agricultural goods. Had they been undistorted, we would 
have expected agricultural price hikes to shrink their real incomes; but we 
find that the movement of their resources into agriculture, and the reduction 
of their excise tax, which the increased agricultural prices brings about, is 
enough to increase their real incomes by $12.31 for every dollar that is 
implicitly transferred to their trading partners through higher agricultural 
prices. Yes, there is a free lunch! But then free lunches abound in distorted 
economies, for that is what Pareto improvements are all about. 

Row 3 shows the reduction in foreign aid or increased debt repayment which 
would be possible per unit increase in the transfer via increased agricultural 
prices to the relevant country group while leaving LDC real income unchanged. 
It leads to the conclusion that one dollar’s worth of transfer via trade liberal- 
ization by the LDCs’ trading partners is worth between $2.21 and $13.77 of 
explicit foreign aid. Thus, reducing protection of agricultural goods exported 
by LDCs is an effective way of subsidizing LDCs relative to foreign aid. 

Row 4 shows the increase in the real income of the rest of the world 
(ROW) that would be made possible per dollar transferred to the relevant 
LDC group via higher agricultural prices, if aid or debt repayment were 
adjusted to leave real income in the relevant LDC group unchanged, all 
assuming that the marginal welfare cost of tax collection to pay foreign aid or 
to bail out the banking system is 40 percent. Each dollar transferred via 
higher agricultural prices increases ROW real income by between $2.10 and 
$18. 23. 

We now turn to table 2.4. For each country group the top two rows show 
how the first three multipliers calculated in table 2.3 depend on the elasticity 
of supply of labor to agriculture, industry, and mining and petroleum (holding 
the rate of leakage to tax collectors at the level assumed in our basic calcula- 
tion). We take this elasticity, which measures labor mobility, as a proxy for 
the time elapsed since the disturbance. The next two rows for each country 
group show how these same multipliers depend on MWC, the marginal wel- 
fare cost of tax collection, which we allow to vary from a high of 140 percent 
to a low of between 4.6 percent to 14.1 percent, where the low figures are 
those which applied when a zero leakage to the tax collectors was assumed. 
We find that for every country group and for every set of parameter values, 
agricultural price hikes are at least 1.97 times as effective a way to transfer 
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Table 2.4 Trade versus Aid in the Long and Short Runs with Varying 
Efficiency of Tax Collection 


Group se MWC(%)? dY/dAID dY/dTR dAID/dTR 


I 0 0.511 0.98 6.37 6.47 
4 49.7 1.29 8.24 6.37 
2 140 2.00 12:3 6.15 
2 8.59 0.94 6.18 6.58 
Il 0 0.589 1.59 16.5 10.4 
4 49.1 2.02 29.8 14.8 
2 140 3.39 44.5 13.1 
2 4.57 125 17.5 14.0 
Il 0 0.660 1.48 5.96 4.04 
4 49.4 1.81 6.95 3.85 
fy 140 3.00 10.7 3.57 
2 B95 IVA 4.95 4.11 
IV 0 0.824 1.78 4.99 2.80 
4 45.8 2.10 4.50 2.15 
2 140 4.08 8.05 1.97 
2 14.1 1.51 3.62 2.40 
V 0 0.606 1.58 — 8.60 — 5.43 
4 48.8 1.91 — 13.4 — 7.04 
2 140 3.33 =A) —6.57 
2 12.8 1.33 = 9,03 (5. 7/7/ 
VI 0 0.697 1.55 4.44 2.86 
4 49.8 1.86 6.43 3.45 
2 140 3.24 10.0 3.09 
2 13:3 1.30 4.45 3.41 


* The elasticity of labor supply to agriculture, industry, and mining and petroleum, as a function 
of the wage in that sector relative to the average wage in the economy. 

> MWC is the assumed marginal welfare cost of taxation. The last row for each country group is 
the simulation, which assumes a tax leakage (/) of zero. 


real resources to LDCs as is explicit foreign aid. This ratio is quite insensi- 
tive to the assumed MWC, which reflects the fact that both perturbations of 
the system contribute to government revenue. For each group we find that 
in the long run the efficacy of explicit aid is larger than in the short run. This 
reflects the greater ability of the economy to respond to changed incentives 
in the long run. For each group the same is true of transfers via agricultural 
price hikes, except for Group IV.? The major conclusion which we draw from 
the table is that our finding that trade is considerably more effective than aid 
is quite robust. "R 

The first row of table 2.5 indicates the implicit transfer to LDCs due to 
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Table 2.5 Effects per Unit of Increased Net Agricultural Exports 
from LDCs 





Country group 








Effects I I Ill IV V VI All LDCs 
1. dTR/dNAE* 076 016 -099 -095 —.050 133 -086 
2. dY/dNAE? 099 -423 665 .434 ~—-.613 -794 -938 
3. d{-AID]/dNAE 486 218 .380 -2LL 3332 -439 -310 
4. dYROW/dNAE 604 289 433 200 =.514 -482 -347 
5. dNNAM/dNAE* 1.076 1.016 1.099 1.095 .950 1.133 1.086 


a ee ee ee eee 
“Row 1 is the change in TR per unit increase in NAE due to an increase in world agricultural 
prices, where dNAE is the change in the LDCs’ net agricultural exports (valued at initial prices). 
» Rows 2-4 of this table are calculated as the corresponding row in table 2.3 multiplied by Row 1 
of this table. Thus, these rows measure effects per unit increase in NAE. 

“Row 5 is the increase in LDCs’ net nonagricultural imports, NNAM, per unit increase in NAE, 
assuming no change in aid or debt repayment. It is calculated as 1 + Row 1. 


higher agricultural prices per increase in the LDCs’ net agricultural exports. 
While not interesting in itself, it is used in rows 2—4 to calculate the changes 
in LDC real income, AID saved, and ROW real income per unit of increased 
net agricultural exports absorbed by the ROW. These benefit-cost ratios are 
relevant to the extent that policymakers or their constituencies subscribe to 
the mercantilistic view that increased imports are a cost, or to the extent 
that increased net agricultural imports are perceived to disrupt markets. 
Row 5 is the increased nonagricultural net exports from the rest of the world 
that are made possible by its increased net agricultural imports, assuming 
that LDCs hold their trade balances constant. Note that the figures in this 
row all exceed unity for the net importers of agricultural goods, since in this 
calculation agricultural trade is valued at initial prices and the trade balance 
is kept constant. 

Row 2 states that each dollar’s worth of net agricultural exports from 
LDCs (NAE) that enters developed economies increases LDC real income 
by $0.42 to $0.79, if aid and debt repayment levels are unchanged. From row 
3, each dollar’s worth of NAE could be accompanied by between $0.21 and 
$0.49 of reduced aid or increased debt repayment without reducing LDC real 
income, and (from row 4) if this is done it should increase the rest of the 
world’s real income by between $0.20 and $0.60, assuming a marginal cost 
of raising aid revenue or funds to bail out the banking system equal to 40 
percent. Finally, each additional dollar’s worth of NAE (at initial prices) makes 
possible between $0.95 and $1.13 worth of increased net industrial exports 
to the LDCs, assuming no change in LDC debt repayment or foreign aid. 
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Table 2.6 Income Distribution: Trade versus Aid 


Country group 
Increase in real Y for iI II Il IV V VI AlLDCs 
A. All labor 4.7 ililtards 2.5 0.7 —5.7 2.8 29 
B. Agricultural labor 5.0 22.7 3.0 0.8 —9.7 4.9 3.8 
C. Agricultural sector 10.0 38.6 9.4 14.3 —22.0 9.9 11.8 


Note: The increase in real incomes of labor, the initial agricultural labor force, and those factors 
initially employed in the agricultural sector are generated by an implicit transfer due to higher 
agricultural prices relative to that due to an explicit AID transfer of the same size. 


Since agricultural workers tend to be the poorest in LDCs, equity is served 
by redistributing income to agricultural workers. Table 2.6 establishes that 
for each country group, transfers via the implicit transfer due to an agricul- 
tural price hike raise labor’s real wage, agricultural labor’s real wage, and the 
real income of those factors initially employed in agriculture by more than an 
equivalent transfer through AID.* Row 3 of table 2.3 can be interpreted as 
the increase in the real income of the economy as a whole generated by an 
implicit transfer due to higher agricultural prices, relative to that due to an 
explicit AID transfer of the same size. Only the figures for the agricultural 
sector as a whole exceed the corresponding figures in row 3 of table 2.3 for 
all groups. Thus, in countries where the agricultural workers themselves 
have claims to the fruit of the land, the income distributional effects of agri- 
cultural price hikes are particularly salutary relative to those of AID trans- 
fers; but even when that is not the case, the implicit transfer through agni- 
cultural price hikes still has an absolute advantage in increasing labor’s real 
wage and agricultural labor’s real wage relative to an AID transfer of the 
same size. 

Table 2.7 analyzes the effects of a 10 percent increase in world agricul- 
tural prices, which is a reasonable guess for the change that would be ob- 
served as a consequence of liberalized agricultural markets in the developed 
countries. We find that for all LDCs, real income rises by $25.9 billion. This 
could result in an increased flow of resources to the developed world of 
$14.8 billion when the LDC real income is held at its initial level, or an 
increase in developed country real income of $16.6 billion.° Finally, such an 
improvement in the agricultural terms of trade would be enough to pay off 
4.8 percent of the public debt of poorest (Group I) LDCs each year. © 
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Table 2.7 The Effects of a 10 Percent Increase in World Agricultural 
Prices 


Country group 
I II Ill IV V VI AILDCs 
1. Percentage increase in Y* 2.10 0.77 170 Orr 127 1.37 1.11 
2. A Y ($billions)? S52) | Qs vier 8.68 890 13.4 25.95 
3. A [-AID] ($b) 2.86 1.05 6.69 4.22 4.82 7.41 14.82 
4. A YROW ($b) 3258 1.39 7.64 4.00 7.47 8:12 16358 
A [-AID]/Debt (%)° 4.82 3.94 3.31 1:27 pipe 2.43 2.38 


* Row 1 is the percent increase in LDC real income. 

>Rows 2-4 correspond to the same entries in Tables 2.3 and 2.4. 

© Row 5 is the percent of external public debt which could be repaid each year by the increase in 
agricultural prices, holding LDC real income constant. 


Conclusions 


Our calculations indicate that agricultural liberalization on the part of tl the 
resources to the ea developed world. Maranee the income distributional 
effects are more salutary. Alternatively, better agricultural export prices for 
the less developed world can substantially enhance those countries’ ability to 
repay debt without lowering their standard of living. Finally, it is important to 
note that, particularly for less developed countries, spending on imports is 
constrained by export earnings; so to the extent that developed countries 
accept more LDC exports, LDCs will increase their net imports of other 
goods. Thus developed country policies which restrict LDC agricultural 
exports in effect also restrict developed country exports of industrial goods 
—a result that no one should find surprising. ) 


Appendix A. The Geometry of a Simple Version of 
the Model and the Welfare Impact of Resource Shifts in 
the Presence of Differential Effective Rates of Protection 


The Geometry 


The basic idea behind the analysis presented in this chapter, namely that 
foreign exchange will be saved or earned when resources move from pro- 
tected industry into negatively protected agriculture, is easily demonstrated 
within the context of a simple specific factors model, which is presented in 
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figure 2.2. The economy’s labor stock is measured as OO’ on the horizontal 
axis, with employment in agriculture measured from the left hand axis and 
employment in industry measured from the right hand axis. The value of the 
marginal product of labor (VMPL) in agriculture at initial world prices is A*a. 
Since there is an export tax on agriculture, the domestic agricultural price is 
less than the world price. Consequently, the VMPL in agriculture at domes- 
tic prices lies below the corresponding curve at world prices and is given by 
Aa. The VMPL in industry at world prices is given by I*i. Since the indus- 
trial good is subject to an import tariff, the domestic price exceeds the world 
price. Thus the VMPL in industry at domestic prices exceeds that at world 
prices and is given by I*i. The equilibrium wage is given by the common 
VMPL where the two VMPLs at domestic prices intersect at e. Thus, ini- 
tially, La units of labor are employed in agriculture while L; units are em- 
ployed in industry. An increase in world agricultural prices raises the agricul- 
tural VMPL at world prices to A*’a, which raises the agricultural VMPL at 
domestic prices to A’a, and moves the new equilibrium to e’. Consequently, 
an amount of labor, dL, shifts from industry to agriculture. If we suppose 
that consumption of the agricultural good is fixed at C, and that consumption 
of the industrial good is fixed as well, the country will earn increased foreign 
exchange equal to the slashed area, which is the transfer due to the terms of 
trade effect plus the shaded area, which is the increased foreign exchange 
earnings due to the shifting of labor from positively protected industry into 
negatively protected agriculture. The ratio of the foreign exchange, which 
can be released as reduced foreign aid or increased debt repayment, to the 
agricultural transfer is the sum of the two areas divided by the slashed area. 
Obviously, if C is close to X, this ratio will be very large, and if C lies to the 
right of X, the ratio may even be negative, which demonstrates the point 
mentioned in the text — that a negative terms of trade change may be accom- 
panied by a release of foreign exchange by the LDC and still leave LDC real 
income unchanged. 


Resource Shifts and Differential ERPs 


When intermediate inputs are used along with primary factors to produce 
outputs, the essential logic is the same as above, but the concept of the ERP 
is useful to see what drives the results. Now we explain using the ERP The 
ERP coefficient for a sector, which is defined as 1+ ERP measures the pay- 
ments to primary factors (land, labor, and capital) in that sector at domes- 
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Figure 2.2 The Geometry of a Simple Version of the Model 
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tic prices, divided by the net output produced by the sector measured at 
world prices, i.e., divided by the foreign exchange saved or earned. Thus, 
its reciprocal measures the foreign exchange saved or earned per dollar paid 
to primary factors in the sector. If primary factors are combined with con- 
stant returns to scale to produce a value-added composite good, which is 
combined with intermediate inputs in fixed proportions and constant returns 
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to scale to produce an output where both the intermediate input and the 
output are traded at fixed world prices, the reciprocal of the ERP coefficient 
measures the foreign exchange earned or saved by a dollar’s worth of any 
primary factor. Competition assures that each factor will be paid the same in 
each sector. Thus, when agricultural prices rise, so that a dollar’s worth of 
labor shifts from industry to agriculture, the resource shift from sector I to A 
will result in increased net foreign exchange earnings equal to 


1/[1 + ERP,]—1/[1 + ERP}] 
=[ERP; — ERPa] / {[1 + ERP, ][1 + ERP;J}. 


Thus, any policies which drive primary factors from sector I to A will be 
beneficial if A has the lower ERP. For example, using the figures for our low 
income countries, each dollar’s worth of labor, which is driven by higher 
agricultural prices from import-competing industry (with its ERP of 100 per- 
cent) into export agriculture (with its ERP of — 40 percent) (with imported 
final industrial goods replacing the reduced industrial production), will raise 
net foreign exchange earnings by $1.17. Moreover, this extra foreign ex- 
change will accrue to the government through its structure of trade taxes. 
Consequently, a better agricultural price bestows a welfare gain on the coun- 
try even before labor moves—because of the increase in foreign exchange 
earned and trade taxes collected on the increased value of initial exports 
—and this welfare gain is further augmented by the increased foreign ex- 
change earning and tax collection due to the labor mobility. Since we assume 
that intermediate inputs are combined with the value-added composite in 
variable proportions to produce outputs, this story is a simplified version of 
the one we have told, but it highlights the mechanisms at work. It also shows 
how to use ERPs for measuring the benefits associated with altered eco- 
nomic efficiency and tax collection arising out of resource shifts. 


Appendix B. The Model Described Analytically 


In this appendix we present the equations which make up the model. The 
reader should review the section titled “Modeling a Representative Less 
Developed Country” and read this appendix in conjunction with figure 2.1. 
The mathematics of all the equations which make up the model are explained 
in the chapter supplements of Caves and Jones (1985) and Tower (1984, 
chapter 2). We start at the top of figure 2.1 and work downward. Throughout 


84 Consequences of Farm Support 


“aay 


this study we use hats to denote proportional changes. 

There are two consumers with identical and homothetic tastes in the model: 
the private sector, under which we lump both consumption and gross invest- 
ment, and the government, which is assumed to face the same prices as the 
private sector. 

The proportional change in the price level to these final demanders, CPI, 
is given by the sum of the share weighted proportional changes in the prices 
of the two items consumed, services and goods: 


[CPI] = $,.W.+[1—.]Pop (1) 


where @, is the share of income spent on services, which are assumed to be 
produced using labor alone, so that W, is both the wage in services and the 
price of a service, and Py is the price of the other item, “goods,” to buyers. 
Goods are themselves a composite of various other items, as we shall see. 
Services correspond to “services” in the national income accounts presented 
in the World Development Report 1987. They are assumed to be untaxed and 
are produced using labor alone. 

Defining a unit of real income as the extra utility generated by the expend- 
iture of a unit of domestic currency at constant prices of goods and ser- 
vices, and assuming competition and utility maximization so that the mar- 
ginal utility of money spent is the same in all uses, yields 


Y=$$+[1-.]6 (2) 


where Y is the economy’s real income and S and G are its final demands for 
services and goods. In what follows we will hold the government’s “real 
income” constant although we will permit the bundle of goods and services it 
consumes to alter in accordance with changed relative prices. Thus ¥ repre- 
sents the change in the private sector’s real income as a proportion of the 
economy’s real income. 

The bundle of goods and services in final demand is assumed to depend on 
relative prices in accordance with 


G-S=o0,W-P,.] (3) 


where o, is the elasticity of substitution in consumption between the two 
items, and as we know from the hat calculus, G-—S=G/S. 

We denote the equations which we used in solving the model with num- 
bers alone, and the equations which are used to derive them we denote with 
numbers followed by letters. The price of goods to sellers is denoted by P,. 
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The excise tax on consumption of goods is denoted by [I+/]t, where a frac- 
tion />0 of these tax revenues are assumed to leak out as bribes to the tax 
collectors or as bribes for licenses, so that only the fraction t of the value of 
the sales prices of goods consists of government revenues. 


Pap=(1+[1+/]t)P,. (4a) 
Consequently, 
Pp =ldt/(1 + [1+ Ut) +P,. (4) 


Goods are assumed to consist of a composite generated from two items: 
merchandise and food. We denote quantities and prices of these items as M, 
E P,,, and P;, with the elasticity of substitution between them as o;. Through- 
out this study, production is assumed to be characterized by constant returns 
to scale and variable proportions. This gives us three more equations, which 
are analogous to (1), (2), and (3): 


P, = OmPm+ (1 — OmlPe, (5) 

G=6,M+[1—OnJF (6) 
and 

M-—F=o;[P;—Pal (7) 


where 6,, is the share of output of G, which is spent on inputs of M. 

Food is a composite of imported agricultural items, which we refer to as 
cereal and denote by C, and domestically produced agriculture. Cereals are 
not taxed in the home economy, so P, denotes their price both on world 
markets and to buyers. An amount, A., of the home-produced agricultural 
good is used in food production to be consumed at home and an amount, A,, 
of it is exported. Its price to home buyers for use in food is denoted by Pp. 
Defining 6, as the share of home agriculture in food production and o,. as 
the elasticity of substitution between agriculture and cereals, gives us 


Pr= 6,P a, + [1 — 6,]P., (8) 

F=0,A.+[1—@,]C, (9) 
and 

A.—C=o,[P.— Pap). (10) 


Production of the agricultural good, A, with price P, uses agricultural 
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labor, L,, with wage, W,, and a composite, T,, with price P,,. P., exceeds 
P. by a constant ad valorem tax rate. Defining the elasticity of substitution 
between these two inputs as o,, and labor’s share in A as 4, yields 


P, = OW, + (1— 6,)Pr2, (11) 

A=61L,+(1-6)T,, (12) 
and 

L.—T,=o,(P:.— Wa). (13) 


The agricultural composite is produced with a fixed amount of land, T, 
whose rental is denoted by N, and the imported material input, Z,, whose 
price is frozen by its fixed world price. Denoting the share of Z, in the 
agricultural composite by @,,, and the elasticity of substitution between the 
two inputs as 0;,, yields 


P..=[1—6,]N, (14) 

T.=O,La (15) 
and 

Z, = Oz,N. (16) 


Merchandise, M, is produced using a quantity, I., of the domestically 
produced industrial good, with price P;, and a quantity, J, of the imported 
final good, with price to the buyer of P;. Denoting the share of I. in M by 6, 
and the elasticity of substitution between the two items by o;, gives 


P..= OP; + (1 — AJP, (17) 

M=@l.+ (1-4), (18) 
and 

i,—J=o{P;-Pj]. (19) 


Output of the industrial good, I, is produced using a value-added compos- 
ite, V, with price P, and imported intermediate inputs, Z;, with a price that is 
fixed by world markets. The composite’s share of I is @, and the elasticity of 
substitution is o,, so we have 


Pi=6,P,, (20) 
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[=0a,V+1-4)Z, (21) 
and 
ip = V = Cup: (22) 


The industrial composite is produced using labor, L;, with wage W; and a 
fixed capital stock with rental rate R. Capital’s share is 4, and the elasticity 
of substitution between the two factors is o;,, SO 


P, =6,.R + [1— JW; (23) 

V=(1- 41; (24) 
and 

L,=o,{R — Wi). (25) 


The imported final good is subject to both tariff and quota restrictions 
which result in its price to buyers, P;, exceeding its fixed world price, which 
is defined equal to unity, by a proportion t,, which we refer to as the tariff- 
quota wedge. Thus 


P;=(1+t) (26a) 
SO 
P;=dt/(1 +t). (26) 


The mining and petroleum sector produces output, D,, all of which is 
exported and sold at a fixed world price of unity. It uses a composite, D,, 
with price Py, , in combination with a quantity of imported intermediates 
given by Zg , whose price is fixed on the world market at unity. Denoting the 
composite’s share in D, by 6,4, and the elasticity of substitution by 0, 
yields 


0=P,[1 — 6a], (27) 

Dx = O,aZa+[1— 6,a1Dy, (28) 
and 

Za—Dy = OnaPav- (29) 


The mining and petroleum composite is produced using labor, Lg, with 
wage W, and a fixed factor denoted by D for deposits, with rental price Rg. 
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Deposit’s share is 0, and the elasticity of substitution is og. Thus 


Pay = OgRy + [1 — Oa]Wa, (30) 
D,=[1-6]La, (31) 
and 
La=oalRa— Wal. (32) 
The balance of payments equation is given by 
D, +1, + A,P;+ [AID] =CP. +J +Z,+Za+Zi, (33a) 


where all world prices except for those of the two agricultural goods and the 
industrial export are fixed at unity; D,, I,, and A, are respectively, exports 
of the mining, industrial, and agricultural good; AID is the balance of trade 
deficit, and the nght-hand side of the equation represents the value of imports. 
Differentiating yields 


DD, + hi, + A,P (A, + PJ + [AIDJAID = CC + CP. + Jj 


+ZlatZalat ZL (33) 
Material balance in industry implies 
L+1.=1 (34a) 
so 
1i.+1J,.=I1. (34) 


Similarly, material balance in agriculture implies 
A.A. + A,A, = AA. (35) 


Government revenue, [REV], is the sum of tax revenue plus foreign aid. It 
is given by 


[REV]=tP,G+ 1 t; J + taxPyAx + tacPaAc — Sixlx 
+ tgDRg + [AID], (36a) 


where T is the fraction of the tariff-quota wedge, t;, which is accounted for 
by the tariff on J, and t is assumed to be constant; t,, (S;,) is the ad valorem 
export tax (subsidy) on agricultural (industrial) exports, expressed as a pro- 
portion of world price, P; (P'=1); tac is the ad valorem tax imposed on 
home consumption of domestically produced agricultural goods; tg is the 
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share of payments to the “fixed factor” in mining and petroleum that accrues 
as taxes to the government; D is the stock of the “fixed factor” in mining and 
petroleum (the rate at which ore is mined); and R, is the rental payments 
per unit of ore. Conceptually, DR, also includes payments for reproducible 
capital located in mining and petroleum. Letting 6 be the proportional increase 
in real tax revenues, which we include in order subsequently to calculate the 
marginal welfare cost of tax collection, we have 


P,Gdt + tP,G[P, + G]+ ddt;+ tJ +t,,.PA,{P;+ AJ 
6 = 
REV (36) 


tacPaAelP, + Ac] — Sxl, + taRaDRy + AIDAID 
REV 


—CPI 


We assume that labor is homogenous when measured in efficiency units. 
We denote labor’s share in the i‘ sector in economywide labor earnings as 
A,;. Thus the proportional change in the average wage paid in the economy is 
given by 


W=A,W.+/A,W, + AW; + AgWe. (37) 
Full employment dictates 
MESS ASI STU Le Eel (38) 


The elasticity of supply of labor to the various sectors, with respect to the 
wage in each sector relative to the average, is denoted by ¢;, so 


L.=e,(W,— W), (39) 

L;=«(W;—W), (40) 
and 

La=€a(Wa—W), (41) 


where we have suppressed the corresponding equation for the services sec- 
tor, because it is redundant. 

The agricultural tax rates are frozen, so the proportional changes in all 
agricultural prices are identical. This means that 


A 


P,—-P.-P Pe (42)—(44) 
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The industrial export subsidy is fixed as is the world price of the industrial 
export. Consequently 


P=0. (45) 
Quota rents collected on the import of J are denoted by Q, and they are 
assumed to constitute a fixed fraction (1 — t) of the price differential on the 
trade in J. Thus 
Q=tJd-9, (46a) 
so 
Q=J + (dt/t). (46) 
Finally, denoting real factor returns with “”” gives us a set of equations for 
proportional changes in real wages and rentals: 


W* =W-[CPI] (47) 
W, = W, — [CPI] (48) 
W;=W,— [CPI] (49) 
W=W;- [CPI] (50) 
R*=R-[CPI] (51) 
R= Ry— [CPI (52) 
N*=N-[CPI] (53) 
Q*=Q-[CPI] (54) 


These fifty-four equations constitute our model in three exogenous vari- 
ables, P,, 6, and AID and fifty-four endogenous variables. 
Finally, we used the following sets of values for our constants: 


Of= 1 
O, = On- = 07 =O, =0,=1 

Oa= Oy = Oza = Oza=1 

6,=1/3 

04,=6,, which is defined as [1—labor’s share in industry], where 
labor’s share is read in from the data on the various country 
groups’ labor share in manufacturing, 

&a= & = €4=2. 
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Appendix C. The Country Composition of Each Group 
of Economies 


Group I is low-income economies other than China and India. These are 
economies with 1985 GNP per person of $400 or less. The group consists of 
Ethiopia, Bangladesh, Burkina Faso, Mali, Bhutan, Mozambique, Nepal, 
Malawi, Zaire, Burma, Burundi, Togo, Madagascar, Niger, Benin, Central 
African Republic, Rwanda, Somalia, Kenya, Tanzania, Sudan, Haiti, Guinea, 
Sierra Leone, Senegal, Ghana, Pakistan, Sri Lanka, and Zambia, in increas- 
ing order of per person GNP. 

Group II is India. 

Group III is lower middle income developing economies. These are less 
developed economies with per person incomes in 1985 between $401 and 
$1,600. This group consists of the following, in ascending order of GNP 
Mauritania, Bolivia, Lesotho, Liberia, Indonesia, Yemen PDR, Yemen Arab 
Republic, Morocco, Philippines, Egypt, Ivory Coast, Papua New Guinea, 
Zimbabwe, Honduras, Nicaragua, Dominican Republic, Nigeria, Thailand, 
Cameroon, El Salvador, Botswana, Paraguay, Jamaica, Peru, Turkey, Mauri- 
tius, Congo, Ecuador, Tunisia, Guatemala, Costa Rica, Colombia, Chile, Jor- 
dan, and Syria. 

Group IV is upper middle income developing economies. These are devel- 
oping economies with per person real incomes in 1985 between $1,600 and 
$7,500. They are, in ascending order of GNP Brazil, Uruguay, Hungary, 
Portugal, Malaysia, South Africa, Poland, Yugoslavia, Mexico, Panama, Ar 
gentina, Korea, Algeria, Venezuela, Greece, Israel, Trinidad and Tobago, 
Hong Kong, Oman, and Singapore. 

Group V is oil-exporting developing economies. These are middle income 
developing economies with exports of petroleum and gas, including re-ex- 
ports, accounting for 30 percent or more of merchandise exports: Algeria, 
Egypt, Cameroon, Ecuador, Gabon, Indonesia, Iraq, Mexico, Nigeria, Oman, 
Congo, Syria, Trinidad and Tobago, and Venezuela. 

Group VI is highly indebted economies. These are economies which are 
“deemed to have encountered severe debt servicing difficulties: Argentina, 
Bolivia, Brazil, Chile, Colombia, Costa Rica, Ivory Coast, Ecuador, Jamaica, 
Mexico, Morocco, Nigeria, Peru, Philippines, Uruguay, Venezuela, and 
Yugoslavia.” 

These definitions are drawn from page xi of the 1987 WDR. 
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Notes 


The authors are grateful to Irma Adelman, Avishay Braverman, Phil Brock, Pat 
Conway, Malcolm Gillis, Tim Jackson, Anne Krueger, Sherman Robinson, Andy 
Stoeckel, David Vincent, Randall Wigle, Tom Willett, and seminar participants at the 
University of British Columbia, University of Maryland, Union College, Claremont 
Graduate School, and the World Bank for comments on earlier drafts. The authors 
also advise that additional calculations are available from them on request. 

1. See, for example, table 2.1, last column. 

2. Conrad (1986, 11) writes, “A 1970 study by Jap Kim Siong (1971) estimated 
that in 1971 the total burden of taxes (including side payments) in Indonesia was 18 
percent of GDP compared with only 9 percent of GDP reported to the Tax Depart- 
ment.” In our model, consumption by the tax collectors out of bribes constitutes 
part of real income. 

3. For Group IV, in the long run relative to the short run, agricultural exports 
increase by more; but labor moves into untaxed services out of industry and mining 
and petroleum, which causes goods consumption and imports of final industrial goods 
to rise by less. The fact that these latter two flows across tax distortions are lower 
in the long run, shrinks the long-run real income gain below the short-run gain. 

4. The figures for Country Group V indicate that the implicit transfer away from 
that group due to higher agricultural prices will raise real income of the relevant 
factor of production by more than an explicit AID transfer of the same size to that 
group. 

5. This is $69.36 per citizen of the United States, or .416 percent of U.S. GNP. 

6. It is interesting to compare these results with two sets of results on pp. 
128-130 of the 1986 WDR. 

Results from a study by Valdés and Zietz (1980), presented in their table 6.6, show 
that a 50 percent decrease in OECD agricultural tariff rates in 1975-77 would 
result in efficiency gains of 922 million 1980 dollars. This is considerably less than 
the figure that we obtain. 

Anderson and Tyers, in their background paper for the 1986 WDR, find that 
liberalization of markets for the main temperate zone agricultural products by the 
industrial countries would result in worldwide efficiency gains of 25.6 billion 1980 
dollars, with a gain of $48.5 billion accruing to the industrial market economies, a 
loss of $11.1 billion accruing to the developing countries, and a loss of $11.8 billion 
accruing to the East European nonmarket economies. 
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3. Some Economywide Effects of 
Agricultural Policies in the European 
Community: A General Equilibrium Study 


Andrew B. Stoeckel and Jens Breckling 


Summary 


The Common Agricultural Policy of the European Community has trans- 
formed its agricultural sector. Formerly the world’s largest importer of tem- 
perate zone agricultural products, the Community has become the world’s 
second largest exporter. This transformation has been achieved at an ex- 
tremely high cost in terms of opportunities given up in other areas of the 
economy. 

Partly as a consequence of this high cost of agricultural support, the mac- 
roeconomic performance of the Community through the 1980s has fallen 
behind other OECD countries such as the United States and Japan. This 
chapter assesses the impact of high agricultural support of the farming sec- 
tor on the manufacturing and services sector of the Community. In particu- 
lar, it focuses on the effect that diverting resources into agriculture may have 
had on one of the Community’s most pressing economic problems: persis- 
tent high levels of unemployment. 

To trace the impact of agricultural support on the economy of the EC, we 
use a general equilibrium model representing the four largest economies of 
the EC: the Federal Republic of Germany, France, Italy, and the United 
Kingdom. We find that protection of agriculture in the Community has had a 
major adverse impact on the rest of the economy. Manufacturing output and 
exports are lower than they otherwise would be and jobs in the manufactur- 
ing and services sector have been lost. If real wages are rigid to any signifi- 
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cant degree, as asserted by many observers, aggregate unemployment in 
the Community has probably been worsened by the Common Agricultural 
Policy. That is, jobs are being lost, not saved, as a result of the high cost of 
protecting European farmers. 


Introduction 


Reform of agricultural policies is now one of the most pressing problems in 
the European Community. During periods of depressed prices on world agri- 
cultural markets, the European budget typically runs into financial crisis, 
requiring spending to be curtailed or additional revenue to be raised. By 
ingenious financial innovations, some changes to agricultural programs, and 
a recovery in world agricultural prices in 1988, the EC has in recent years 
managed to avoid substantial reforms of its agricultural policies and has moved 
from one financial crisis to the next. 

This financial! problem, and how it should be tackled, consumes most of the 
time of EC officials and spawns much public debate. However, what is less 
visible and receives less debate, despite its greater significance, is the 
nonbudgetary costs and the economywide effects of the support given to 
agriculture. And it is this lack of debate on economywide effects which lies 
behind the main political economy problem limiting the prospects for reform 
of agricultural policies in the EC. The recent OECD survey by Winters (1987) 
of economywide effects of agricultural policies in OECD countries under- 
scores this dearth of knowledge. 

The purpose of this chapter is to highlight the intersectoral or economy- 
wide effects of the agricultural policies of the European Community. The 
approach taken is to use the multicountry general equilibrium model of the 
EC, developed by Breckling, Thorpe, and Stoeckel (1988). The findings of 
this study confirmed the results reported by Stoeckel (1985) and Breckling, 
Stoeckel, and Thorpe (1987). All of these studies identified large economy- 
wide effects of the agricultural support policies. These effects are so large 
that agricultural protectionism is a significant factor in the EC’s relative eco- 
nomic malaise. The multicountry version of the general equilibrium sector 
analysis (Breckling et al. 1987) further revealed large differences between 
countries with regard to who benefits and who loses from the Common 
Agricultural Policy (CAP). 

In this study, the results from this earlier work are updated to incorporate 
the improved understanding of the size of the transfers to EC agriculture 
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from the work undertaken by OECD (1987). The main nonagricultural effects 
examined in this chapter are the effects on the other export- and import- 
competing sectors of the European Community and unemployment. 


Why Reform of the CAP Is So Slow 


The need for reform of the CAP has been recognized for many years. Con- 
sider the following comment, written by the European Commission at a time 
when the Mansholt plan was drawn up, more than a decade and a half ago. 


The Community is now saddled, for many commodities, with surpluses 
some of which have no prospect of outlets on saturated world markets. 
Where outlets do exist, surpluses depress prices so that they can only be 
sold at high cost to the Community’s budget. . . . It is therefore vital, in 
future, to adopt another policy for farm prices. (Duchene, Szczepanik, 
and Legg 1985, 192) 


As Duchene et al. conclude: 


That an early text from the heart of the Community should still be appo- 
site today, and that during the intervening period so little attention has 
been paid, in itself conveys a message. Ideas in this field have no weight 
unless they commit the political forces in play. Social pressures of immense 
power have determined the progress of the CAP. as they have the national 
policies before and since its inception. Only political counter-forces of sim- 
ilar power are likely to divert them. (p. 192) 


In essence, it is argued, reform of the agricultural policies will only come 
about when sufficient countervailing political forces exist to offset the vested 
interests in the agricultural sector. These offsetting forces must come from 
those groups bearing the burden of the CAP; and those groups principally lie 
outside the agricultural sector. For reform to be slow, either the costs to the 
groups bearing the burden are too small to worry about or these groups 
must be unaware of the real costs of the CAP. 

The third case—that those groups bearing the burden actually want to 
support agriculture in the present form—cannot logically hold. The reason 
is that objectives stated for the CAP can be achieved by more efficient, less 
costly means (BAE 1985; Stoeckel 1985). (For a brief summary of the objec- 
tives and instruments of the CAP. see appendix A.) Only if a stated objective 
of the CAP was to become more than self-sufficient —to overproduce embar- 
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rassing surpluses which have to be disposed of on world markets at a sub- 
stantial loss and to give three-quarters of the support to the top one-quarter 
of farmers—only then would the present reliance on price support instru- 
ments for agricultural protection be consistent with some revealed European 
preference for support of their agricultural sector. In short, the agricultural 
supports for EC farming do not achieve all of their stated objectives, and to 
the extent they do, more direct and efficient policy instruments—such as 
direct income supports —are available. 

The slow reform of the CAP must then lie in the first two explanations: 
either the costs are not that great or those groups bearing the burden are 
largely unaware of the real costs of the CAP—that is, the full economic 
costs and not just the visible and relatively smaller (but absolutely large) 
budgetary costs. What then are the real economic costs of the CAP and what 
is already known about these costs? 


The Economic Costs of EC Agricultural Policies 


A basic fact of economics is that support of one sector of an economy results 
in large costs elsewhere. Someone has to pay, and in the case of support for 
a tradables sector, like agriculture, the theory is reasonably clear: the other 
tradables sectors largely bear the burden. This burden is in terms of lower 
output, lower factor returns, and lower incomes than would otherwise occur. 

In the case of the European economy, it is the sectors producing exports 
of unprotected manufactures that largely bear the burden of agricultural 
protectionism. And the economic effects are not just confined to the static 
effects of lower output or incomes: dynamic effects such as lower investment 
and even the failure of new industries to emerge are apparent. As Clements 
and Sjaastad (1984) note, 


The protection of import-competing industries. . . has been at the expense 
of the export industries, particularly non-traditional exports like manufac- 
tures in developing countries. Non-traditional exports have grown slowly 
(or even failed to emerge) because the required resources (including entre- 
preneurial skills) are locked by protection into import-competing activi- 
ties. The protection of jobs in import-competing industries is clearly at the 
expense of jobs elsewhere. If existing jobs are protected, one should not 
be surprised to see few new jobs being created in export-oriented indus- 
tries. Although by its very nature protection is designed to help domestic 
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industry and employment, the economy-wide implications of protection 
mean that such policies have perverse effects and, on balance, can hurt 
the domestic economy. That is to say, the implicit tax on exporters does 
so much damage to the economy in terms of economic inefficiency and 
unemployment that it may entirely destroy the beneficial effects enjoyed 
by the import-competing firms. (pp.3—4) 


Other costs can also be apparent, depending on the makeup of domestic 
regulations in each economy. For example, if factors of production cannot 
move to more profitable uses, the costs of distortions will be greater. In the 
EC, institutionalized rigid real wages impede the movement of resources in 
response to protection for a given sector and increase the economic costs of 
the support. The evidence for this real wage rigidity is given below but the 
effects on unemployment and industry output depend on domestic policy 
settings. 

The total transfers to agriculture in the EC from all sources have been 
estimated at between 57 and 73 billion ECU a year (in 1984 values) for the 
period between 1976 and 1985 (BAE 1985). That is, approximately 60 per- 
cent of the value added by the sector has been derived from transfers from 
elsewhere in the economy. These direct and indirect transfers, after allowing 
for the effect of the Community’s policies on world prices, have been respon- 
sible for a large transformation of EC agriculture. Under these agricultural 
policies, the Community has gone from being the world’s largest importer of 
temperate zone agricultural products to becoming the world’s second largest 
exporter (BAE 1985). 

With transfers of this size, it is understandable that there could be large 
effects on other sectors of the economy. The earlier study by Stoeckel (1985) 
estimated that manufacturing output in the EC could be 1.5 percent lower 
and exports 4 percent lower, as a consequence of agricultural supports. 
Also, with real wage rigidity, around one million jobs could have been lost. 
The subsequent updated and disaggregated study by Breckling et al. (1987) 
estimated that the manufacturing and services sectors contract by roughly 1 
percent in each of the four main countries except the United Kingdom, where 
the contraction is much sharper at 2.5 percent for manufacturing and 3.1 
percent for services. For the four countries, around 860,000 fewer persons 
could be employed as a consequence of the agricultural policies of the 
Community —a total loss (on a pro rata basis) for the EC-10 of around one 
million jobs. However, in the study by Breckling, Stoeckel, and Thorpe (1987), 
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national government supports were not considered and elasticities of export 
demand which could be considered as a lower limit were used. Since the 
release of this study, considerable work has been published on the size of 
agricultural support in OECD countries and the impact on world prices and 
quantities traded (OECD 1987; USDA 1987; Anderson and Tyers 1988). 
These estimates rely on partial calculations, but they do model complex 
agricultural systems with feed grain/livestock trade-offs. These estimates of 
support and elasticities are used here, together with the general equilibrium 
model reported in Breckling, Thorpe, and Stoeckel (1988), to test for the 
economywide impacts of agricultural support policies. For a summary of 
other studies, for example, Gerken (1986), Spencer (1986), and several 
partial equilibrium analyses, see Winters (1987). 


Economic Features of the EC 


Three features of the European Community need to be incorporated into the 
model and are reviewed here to assist in interpretation of the results: the 
broad structure of the Community—the sectoral composition and relation- 
ships between the different sectors; the large number of small farms and 
structural adjustment in the agricultural sector; and the presence of unem- 
ployment and real wage rigidities. 


Broad Sectoral Composition of the EC 


The broad sectoral composition of each of the four largest economies is 
shown in figure 3.1. These four economies account for 86 percent of the 
gross domestic product in the EC-10. Of the four countries, the Federal 
Republic of Germany is the largest, accounting for 28 percent of the gross 
domestic product of the EC-10. Germany is the largest manufacturing econ- 
omy, is the only country which is a net importer of EC agricultural products, 
and is the largest net contributor to the EC budget. 

France is the second largest economy, accounting for some 23 percent of 
gross domestic product in the Community. Of the four main economies of 
the Community, France has the largest agricultural sector, and as such has 
been a large net recipient of support provided under the CAP. More recently, 
however, with the inclusion of Spain and Portugal, it has moved closer toward 
balance between contributions and receipts. France also has a large manu- 
facturing sector and is comparatively export oriented. 
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Figure 3.1 Sectoral Gross Value Added at Market Prices for Selected EC 
Countries in 1982 
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Source: Eurostat (1984). 
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Like France, Italy has a large agricultural sector and thus has tended to be 
a net recipient. Unlike France, however, its economy is more domestically 
oriented. The United Kingdom is a relatively recent member of the Euro- 
pean Community. It has a relatively small agricultural sector, and, like Ger- 
many, is a net contributor. 

Accounting for more than 50 percent of each economy’s gross domestic 
product, services are the largest sector in all four countries, followed by 
manufacturing, which varies between 20 to 27 percent. Agriculture is typi- 
cally small, but when considered along with the closely allied food-processing 
sector, the two account for 6 to 10 percent in each economy. Note that most 
of the agricultural trade protection in the Community is on processed prod- 
ucts such as cheese, wine, and sugar which are classified as food and bever- 
ages by the national accounts. 


Large- and Small-Scale Farming 


The bulk of farm output is produced by a few large farms. Farms over 50 
hectares in size account for no more than 6 percent of all farms (Commission 
of the European Communities 1985c, 83). Ranking farms in terms of their 
economic size, approximately half of the output is produced by the 10.5 
percent largest farms. 

In the EC-10 the agricultural labor force declined by 2.5 million between 
1973 and 1983—a 24 percent fall (Stoeckel 1985). By comparison, in Aus- 
tralia— where assistance to the rural sector is negligible — farm employment 
has decreased by only 6 percent. We propose that the large reduction in the 
rural labor force in the Community happened as a result of the structural 
adjustments induced by its agricultural policies. The reduction reflects a 
significant amalgamation of a large number of small, suboptimal farms and, at 
least until 1973, the relative attractiveness of employment opportunities out- 
side agriculture. 

From 1973 to 1983 there was a 24 percent reduction in agricultural employ- 
ment in the EC-10, as shown in table 3.1. It is very important to try to 
account for this very large drop in agricultural employment, as well as the 
large increase in average farm size, when simulating the effects of agricul- 
tural policies on the agricultural sector. 

If a homogeneous agricultural sector producing a homogeneous product 
under constant returns to scale is specified, then simulating protection for 
such a sector would result in increased use of all primary and intermediate 
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Table 3.1 Reductions in Agricultural Employment in Selected EC 
Countries between 1973 and 1983 


West Germany France Italy U.K. EC-10 
Decrease in thousands of jobs 553 609 946 100 2490 


Decrease in % 29 26 27 14 24 


factors of production and thus farm employment. However, the opposite has 
happened, the reason lying in the technology change and the diverse struc- 
ture of the rural economy. Detailed specification of this dual agricultural sec- 
tor is described in Breckling, Thorpe, and Stoeckel (1988). From the results 
of this study, it can be deduced that the specification of the agricultural 
sector is important when simulating the effects of the CAP on large and 
small scale farms. But, more important for this study, it does not have a 
material bearing on the aggregate agricultural sector nor on the nonagricul- 
tural sectors. Also, even though there has been a large exodus of employ- 
ment from agriculture, principally from the much more numerous small farms, 
the results suggest that this does not have a large effect on the aggregate 
employment results. In essence, it is important to consider the differences 
between large and small scale farming. This is particularly important for 
policy purposes, since a large number of small holdings consist of part-time 
farmers, that is farmers who have other sources of income. However, aggre- 
gate nonagricultural effects are not sensitive to this heterogeneous structure 
of European farming. 


Labor Market Rigidities 


One of the most significant distortions and intractable problems in the EC is 
the real wage ngidity and high unemployment in the economy. The evidence 
for this real wage rigidity was described as follows: 


Unemployment remains one of the major economic problems of the Com- 
munity. The unemployment rate has averaged around 11 percent over the 
past three years in the EC-10 and is expected to remain around that level 
in 1987. The increase in unemployment between 1975 and 1982 was most 
severe in the United Kingdom. While many possible explanations have 
been advanced for this unemployment, the most widely accepted explana- 
tion appears to be rigidity of real wages. (Commission of the European 
Communities 1985b, 1986) 


Short-run real wage rigidity? 
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Figure 3.2 Short-run Real Wage Rigidity and Unemployment 
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Source: Klau and Mittelstadt (1986). 


The degree of labor market inflexibility, both at the aggregate and micro- 
economic level, and its consequences in OECD countries have been analyzed 
by Klau and Mittelstadt (1986). The authors derive a relationship between 
real wage rigidity and unemployment over the short term (during the period 
from 1975 to 1982), as shown in figure 3.2. The United Kingdom, France, 
and Italy are estimated to have the highest real wage rigidities of all OECD 
economies. The United Kingdom has also experienced the largest rise in the 
unemployment rate. In Germany, however, real wage rigidity is low despite 
narrow wage differentials reflecting minimum wage legislation and cost-of- 
living adjustments. Figure 3.3 shows the relationship between aggregate 
short-run wage rigidity (on the vertical axis) and microeconomic wage rigid- 
ity, which is inversely related to average interindustry wage differentials (on 
the horizontal axis). 
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Figure 3.3 Real Wage Rigidity and Wage Differentials 
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The labor market rigidities are not confined to the easily observed direct 
labor costs. In describing the lower efficiency of investment in the Commu- 
nity compared to the United States, and the fact that the real product wage 
exceeded the increase in total factor productivity, the Commission of the 
European Communities (1984a, 90) stated: 


It is therefore difficult to avoid the conclusion that the capital-deepening in 
the EC and the loss of investment efficiency since 1973 by and large rep- 
resent the response of the enterprises to the rapid rise in direct and indi- 
rect labor costs (including social security contributions) and to emerging 
labor market rigidities which have entailed an increase in the (invisible) 
costs of labor related to hiring, firing, training, etc. . . . the data. . . sug- 
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gest that the real product wage in the EC over the whole period 1960-81 
rose, annually, by about 1 percentage point more than the rate of growth 
of total factor productivity. 


These indirect labor costs at the interfirm level are most apparent in Ger 
many. Employment has improved in recent years in the Federal Republic of 
Germany; this is related to the relative increase in economic activity in that 
country. 

This unemployment problem in Europe has been so great that it is given 
as the main impediment to reform of agricultural policies. For example, Frans 
Andriessen, former commissioner for agriculture in the European Commis- 
sion, is reported as saying, “It is my conviction that if we allowed the market 
to operate, we would lose millions of farmers and the economy would be 
charged with the burden of supporting them” (Australian Financial Review 
12 March 1987). 

The Commission of the European Communities (1987, paragraph 121) 
wrote, “Today the economic scene has changed considerably. Given a total 


unemployment level of some 17 million persons in EUR-12, . . . the redun- 
dant farm worker is now more likely to be found among the ranks of the 
unemployed.” 


But the earlier work by Stoeckel (1985) and Breckling, Stoeckel, and 
Thorpe (1987) suggests the opposite is more likely to be true: that jobs are 
being lost as a consequence of agricultural policies. Despite the importance 
of this issue, there has been little attention given to it. The unemployment 
problem and real wage rigidity is therefore an important part of this study. 


Model Features 


The model used in this study was developed by Breckling, Thorpe, and 
Stoeckel (1988). It is best described as a linearized Heckscher-Ohlin general 
equilibrium model comprising four countries and four sectors of production. 
The four countries considered are the Federal Republic of Germany, France, 
the United Kingdom, and Italy, which together account for about 86 percent 
of the Community’s (EC=10) total gross domestic product. For each of 
these economies four sectors of production are distinguished: agriculture, 
food processing, other manufacturing, and services. The agricultural sector 
has been further disaggregated into small- and large-scale subsectors in 
accordance with the heterogeneous structure of European farming. 
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Given the coordination and central administration under the Common Agri- 
cultural Policy, agriculture is treated as a homogeneous Community enter- 
prise in this study. The market for an agricultural product need not clear in 
an individual country but it clears at the EC level, and prices are linked in EC 
currency after allowing for a price differential to represent monetary com- 
pensatory amounts (MCAs). With this exception, all commodities are distin- 
guished by country of origin as well as country of destination. In addition, it 
is assumed that each country is large enough to influence the world price of 
its traded goods. 

The primary factors available in the production processes are general labor, 
family farm labor, land, and capital. Family labor, land, and capital are used on 
both small and large farms. General labor, however, cannot be employed on 
small farms. The two farm subsectors therefore compete for all factors of 
production except general labor. Family labor and land are also specific to the 
agricultural sector. Given these constraints, factors are assumed mobile within 
each economy but not between countries. While both types of labor can be 
unemployed, all other factors are fully employed. Furthermore, savings and 
new investments are not included in the model. 

The main behavioral postulates are those standard to general equilibrium 
models. Producers minimize costs subject to technological constraints. Each 
sector uses primary and intermediate factors and produces a single com- 
modity. Competitive conditions ensure that all factors except labor receive 
their marginal products, while returns to general labor are fixed to reflect the 
presence of real wage rigidities. To represent household behavior, it is 
assumed that there is a single consumer in each country who minimizes 
expenditures given the level of utility. A highly simplified version of the 
model, which provides a detailed discussion of the main driving forces and 
underlying principles, is contained in Breckling, Thorpe, and Stoeckel (1986). 

The price support measures listed in appendix A are captured in this 
model by combinations of import tariffs, export subsidies, production subsi- 
dies, and a uniform consumption tax to fund EC expenditures. Since this 
study focuses on the removal of CAP price support, all exogenous shocks 
are directed at the agricultural and closely related food-processing sectors, 
with all other exogenous variables, including factor resource endowments, 
held unchanged. For the effects of a full, sectorwide liberalization in Germany, 
the reader is referred to chapter 4 in this volume. 
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Liberalizing Agricultural Protection 


One of the difficult tasks in any simulation design is to represent the myriad 
of interventions into supply and demand such that their effects can be traced. 
One approach is to use measures such as the producer subsidy equivalent 
(PSE), which capture a range of interventions into a single number. Although 
PSEs are derived from a partial concept, they do have the advantage that 
OECD member countries have generally accepted them (OECD 1987). 

The PSE combines the transfer payments by both taxpayers and consum- 
ers to the combined agricultural and food-processing sector. Estimates of 
these transfer payments derived by OECD (1987) and BAE (1985) are pre- 
sented in table 3.2. It can be seen that in 1980 the cost to consumers was 
much greater than the cost to taxpayers. However, over the last decade the 
cost to taxpayers has risen at a faster rate than the cost to consumers, 
though both have steadily increased. 

For the purpose of this study, it is assumed that consumer transfers derive 
from border measures such as tariffs and nontariff barriers (NTBs). Tax- 
payer transfers, on the other hand, represent value-added tax (VAT) contri- 
butions, import levies, direct input subsidies, and deficiency payments and 
are used to fund export and production subsidies. When estimating the trans- 
fers presented in table 3.2, both OECD (1987) and BAE (1985) assumed 
that imported and domestically produced goods are completely homogene- 
ous. To the extent that they are not, the transfers of CAP intervention have 
been overstated. We therefore decided to use the slightly more conservative 
BAE estimates when determining the size of the exogenous shocks. The 
result is given in table 3.3. For a derivation, the reader is referred to appen- 
dix B. 

Finally, still concerning the model closure, a comment on the balance of 
payments is required. The assumption of a current account equilibrium 
adopted in Stoeckel (1985) and Breckling, Stoekel, and Thorpe (1987) has 
been criticized by the European Parliament Secretariat (1987). Over time 
exports and imports in the Community have broadly tracked each other, and 
it is only in recent times that the Community has moved into surplus. This is 
principally a result of Germany moving into surplus with the rest of the world 
(like Japan), while America has accumulated large deficits on its current 
account. Although from one year to the next large swings can occur, over 
time the current account will tend to balance and this is what has been 
assumed in this study. In 1973 exports exceeded imports by only U.S. $10 
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Table 3.2 Estimates of Taxpayer and Consumer Transfer Payments to 
Agriculture in the EC (average 1979—1980-—1981) 








Taxpayer Consumer Total 

billion ECU billion ECU billion ECU 
OECD 1987 Ziv 35.8 56.9 
BAE 1985? 18.7 29.5 48.2 





*Excluding social security payments. 
Sources: OECD (1987, 132), BAE (1985, 100-102). 


billion. By 1983 exports had increased by 181 percent while imports had 
risen by 183 percent. A different closure of the model—for example, a reduc- 
tion in the agricultural balance together with a deficit on the current account, 
as suggested by the European Parliament Secretariat (1987)—could easily 
be implemented. However, since savings and net new investment are held 
constant in this study, this would imply a domestic deficit, which would in 
turn imply domestic effects as well, depending on where the extra money 
was spent. 


Simulation Results 


To study the effects of liberalizing agricultural protection, the policy scenario 
described in table 3.3 is imposed on the model. Generally speaking, the con- 
sumption tax and production subsidies are domestically oriented, while the 
other instruments are trade oriented. Hence, given the relative size of the 
exogenous shocks and the largely domestic orientation of European agricul- 
ture and food processing, the simulation results are obviously dominated by 
the consumption tax and production subsidy effects. For each country the 
consumer price index was chosen as numeraire so that all price changes can 
be interpreted as real. The results are presented in tables 3.4—3.6. The data 
base used in this simulation is described in appendix C. 


Production and Trade 


The main results can be summarized as follows. Mainly because of the re- 
moval of the production subsidies, EC agricultural output decreases by 19 
percent, while food-processing output falls by an average of more than 13 
percent. Agricultural and food-processing exports to the rest of the world 
(ROW) fall by 66 percent and 56 percent, respectively, while corresponding 
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Table 3.3 Exogenous Shocks Used in Simulation Study (in percentage) 








Agriculture Food processing Whole economy 
Consumption tax 200) 
Import tariff* —0 —9 
NTB = —29 
Export subsidy —25 —22 
Production subsidy — 18.6 ST 
“Including NTB equivalents. 


imports from the ROW rise by 9 percent and 59 percent. These results 
largely reflect the effects of trade liberalization and the size of the relevant 
export demand and import supply elasticities. 

The removal of the agricultural production subsidy is associated with a 6.3 
percent drop in the price received by producers. Hence, in order to decrease 
the cost of production, producers must force down the price of those inputs 
which are used most intensively. Indeed, returns to land and family labor fall 
by an average of 42 percent and 19 percent, respectively. It follows that 
those agricultural sectors which are the least intensive users of land and 
family labor, and thus have the least control over the cost of their production, 
experience the greatest output contractions. This is true in the United King- 
dom and Germany, where production decreases by 32 percent and 26 per- 
cent, respectively, while in Italy output declines by only 7 percent. 

While large farms experience massive contractions in all member coun- 
tries, small farms are actually able to expand, the main reason being that the 
latter are more intensive users of inputs which are specific to agriculture 
and, as explained above, therefore cheaper. This subsectoral growth differ- 
ential, which is most pronounced in France, clearly indicates that the pro- 
duction subsidy has had a favorable effect on large farms at the expense of 
small farms. Furthermore, since small-scale agriculture is an intensive user 
of family farm labor, its employment prospects are substantially improved. 
Though at lower wages, employment of family labor increases by 6.6 percent 
in Italy, 6.2 percent in the United Kingdom, 2.8 percent in Germany, and 2.4 
percent in France. This suggests that the CAP has not necessarily secured 
farm employment, even though agriculture has been its main focus of support. 
In fact, the opposite appears to be true. As far as small farms are concerned, 
that is, the advantage of receiving explicit support has been more than 
outweighed by increased competition from large farms. 

Food-processing production decreases for the following four reasons. First, 
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Table 3.4 EC Aggregate Simulation Results 
Gross output Exports to the ROW* World price 
EC agriculture — 18.7 — 65.6 32.8 


Note: Allresults are given in percentage change form. 
* ROW =rest of the world. 


the removal of the agricultural production subsidy makes this good more 
expensive. However, since food processing is an intensive user of agricul- 
tural inputs, its cost of production increases. Second, the removal of the 
food-processing production subsidy means that producers receive a lower 
price than they would otherwise. Third, the removal of the import tariff 
makes food-processing goods from the ROW much cheaper so that both 
consumers and producers are encouraged to switch demand in favor of the 
ROW product. Finally, removal of the export subsidy makes the domestic 
product much more expensive on the world market. Production growth dif- 
ferentials between countries therefore largely reflect agricultural input inten- 
sities and differences in export shares. As for agriculture, the contraction is 
greatest in the United Kingdom with 19 percent. 

The removal of the agricultural and food-processing production subsidies 
implies that the price of both products to the consumer—which is equal to 
the price the producers receive plus the consumption tax minus the produc- 
tion subsidy—rises. The price of the food-processing product nses even 
further because of increased production costs. Since ROW products become 
cheaper, consumers will switch demand in favor of these, thus increasing the 
share of the imported component in effective consumer goods. Given the 
linearized model with its constant share parameters, however, this effect 
may have been severely underestimated. The rise in effective consumer 
prices may therefore be less than suggested by the results presented in this 
paper. 

Whereas food-processing exports from the four countries to the ROW 
change by roughly the same amount, agricultural export growth figures vary 
widely. On the one hand, there are virtually no more German and British 
agricultural exports. On the other hand, exports from Italy actually expand. 
This reflects the competitive nature of European farming under the CAP, 
which has been captured in the model by the specification of a common 
agricultural sector. Concerning agricultural and food-processing imports from 
the ROW, the figures for the four countries are again fairly similar. Intra-EC 
trade in food-processing product generally declines. 
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The rise in agricultural and food-processing imports from the ROW and 
the drop in corresponding exports cause a devaluation of all member coun- 
tries’ currencies, which amounts to 1.6 percent on average, though it is 
slightly higher in France at 2.3 percent and slightly lower in Italy at 1.4 
percent. Note that only in France and Italy do agricultural export earnings 
form a significant component of trade accounts. Hence, despite the massive 
drop of agricultural exports from the United Kingdom and Germany, exchange 


Table 3.5 Country-specific Simulation Results (in percentage) 


Gross output 
Small farms 
Large farms 
Total agriculture 
Food processing 
Manufacturing 
Services 

Labor movement 
General labor 
Family labor 

Income 
Maximum 
Actual 

Primary factor returns 
General labor 
Family labor 
Land 
Capital 

Price received by domestic 

producers 
Agriculture 
Food processing 
Manufacturing 
Services 

Domestic consumer demand 
Agriculture 
Food processing 
Manufacturing 
Services 

Exports to the ROW 
Agriculture (to the EC)? 
Food processing 
Manufacturing 
Services 


West Germany 


0:3 
— 62.5 
=29.6 
= 127 

1.1 
0.5 


3.8 
2.8 


=) 
1.5 


0.0 
= 1h) 
—90.1 

107) 


United 
France Kingdom Italy 
16.4 9.8 4.9 
— 58.5 Shyh i! —41.3 
—15:6 — 31.6 733 
—12:8 —18.7 —9.6 
Pall 1.1 0.5 
0.5 32 —0.2 
4.3 Bis 3.5 
2.4 6.2 6.6 
=—1.2 —0.9 —1.6 
igi Sl 0.7 
0.0 0.0 0.0 
11-1 33.4 =13.5 
— 32.3 — 56.0 — 30.8 
—0.9 110) = 15) 
—5.6 —6.8 —6.5 
4.9 1.4 4.1 
0.2 =0:2 =O! 
—0.1 —0.4 = (033 
—3.1 = Fi! — Jal 
—6:3 Salles =',7/ 
0.7 1.4 —0.1 
0.2 —1.3 —0:3 
—15.2 —174.1 68.2 
Saye —52.5 —57.4 
6.3 3.9 4.3 
9.6 6.3 6.6 
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Table 3.5 continued 


United 

West Germany France Kingdom Italy 

Imports from the ROW 
Agriculture 8.8 13.2 4.5 10.2 
Food processing 60.4 62.2 53:2 61.3 
Manufacturing —2.6 —3.4 —2.0 —2.¢ 
Services —2.2 —3.0 0.0 —2.1 
Exchange rate 186 —2.3 — te —1.4 
Terms of trade 0.3 0.7 1.6 0.5 


Notes: All price changes are relative to the country-specific consumer price index. Labor move- 
ments are relative to the employed and not the total work force. 

“These numbers are relative to each country’s exports to the EC, with corresponding imports 
of EC agricultural produce held constant. Changes of < — 100% thus can arise, for example, if a 
country switches from a net exporter of EC agricultural product to a net importer. In the case of 
Germany, net imports increase by 885 million ECUs, while in the United Kingdom net imports 
rise by 1.02 billion ECUs. 


rates in these two countries overall are no more affected than in France or 
Italy. 

As a result of the devaluations, manufacturing and services exports to the 
ROW rise by about 5 percent and 7 percent, respectively. Given the export 
orientation of the manufacturing industry, this sector expands by 1.2 percent 
Communitywide, while the domestically oriented services sector is less 
favorably affected. At the same time manufacturing and services imports 
from the ROW decline by an average of 3 percent and 2 percent, respec- 
tively, while intra-EC trade in these commodities reflects relative exchange 
rate movements. 


Employment of General Labor 


Given real wage rigidities and the fact that the expanding manufacturing 
sector is relatively labor-intensive, employment of general labor improves by 
more than 3.5 percent throughout the Community. It is estimated that 1.4 
million persons less would be unemployed in the United Kingdom alone, if 
agricultural and food-processing protection was removed. The correspond- 
ing numbers for Germany, France, and Italy are 1.0 million, 0.9 million, and 
0.7 million. Extrapolating these results to the EC-10 on the same pro rata 
average basis suggests that over 4.6 million persons more could be employed 
as a result of removing agricultural and food-processing protection. 

Had real wages been completely flexible, returns to general labor would 
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have risen by more than 2 percent Communitywide and employment of both 
labor categories would have remained virtually unchanged, though still show- 
ing a significant drop in the price of family labor. However, all other results 
would have been only marginally affected, since supply response and funding 
of unemployment benefits have only a small effect on the aggregate econo- 
mies. The unemployment outcome obtained in this simulation can therefore 
be largely attributed to real wage rigidities. 

Even if in the real world real wages were partly flexible, translated into 
jobs it can be said that the unemployment consequences of the CAP are 
highly significant. Given that even in the long term real wages tend to be 
more rigid than flexible (Klau and Mittelstadt 1986), unemployment is likely 
to be in the order of two to four million people. Compared with the results 
reported in Stoeckel (1985) and Breckling, Stoekel, and Thorpe (1987), this 
is a much higher level of unemployment, primarily because in the current 
study national government support has been included along with EC budget- 
ary assistance. The fact remains that there is mounting evidence that divert- 
ing resources into agriculture does not save jobs but exacerbates the unem- 
ployment problem throughout the Community and across all sectors, including 
agriculture. 


Income and Consumption 


Largely as a result of increased employment (or increased returns to general 
labor in the case of flexible wages), aggregate income rises by 1.6 percent 
on average. Since the agricultural and food-processing sectors form a larger 
part of the French and Italian economies than they do in the British or West 
German economies, it is not surprising that these two countries emerge as 
the main beneficiaries of CAP price support. Whereas in the United King- 
dom liberalization causes real income to rise by 3.1 percent, in Italy it results 
in only a 0.7 percent increase. Nevertheless, all four economies could be 
better off, though to different degrees, if agricultural and food-processing 
protection was removed. 

Reflecting relative price movements, consumers of agricultural and food- 
processing goods switch demand in favor of ROW product, while consumers 
of manufacturing and services goods switch demand in favor of domestic 
product. Whereas consumer demands for domestic agricultural and food- 
processing goods decline by an average of 5 percent and 7 percent, respec- 
tively, demands for ROW product increase by 18 percent and a massive 65 
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percent, largely because of trade liberalization. Further, reflecting the rise in 
real income, consumer demands for domestic manufacturing and service 
goods tend to increase. Demands for ROW product, on the other hand, fall 
by 3 percent and 2 percent, respectively, mainly because of the devaluations. 
That is, demands for domestic goods are largely determined by the con- 
sumption tax and production subsidies, while demands for ROW product 
mirror the effect of trade protection measures. 


Money Transfers 


In this section the net money transfers between EC member countries are 
analyzed. The effects of the seven policy instruments used in the simulation 
are summarized in table 3.6. For each country the value of total export 
receipts in the base period, which is assumed to be the same as the value of 
total import expenditure, has been chosen as a reference point against which 
all changes are expressed in percentage terms. That is, transfers are mea- 
sured relative to the value total exports would have taken in the absence of 
any change to the CAP. 

The first five rows in table 3.6 represent the four major components in 
each country’s trade balance, that is, value of exports, value of imports, the 
consumption tax, and the two production subsidies. These rows therefore 
add up to zero, provided the signs are set appropriately. Consequently, stan- 
dard trade accounts, excluding the consumption tax and production subsidy 
components, can be in deficit or surplus. Export subsidy receipts and import 
tariff revenue, on the other hand, do not explicitly appear in the individual 
trade accounts. Combining the effect of the seven instruments, the net 
transfers give an indication of the extent to which each economy is affected 
by the CAP 

France and, more particularly, Italy are the main beneficiaries of the agri- 
cultural production subsidy, since their agricultural sectors form a much larger 
part of their economies. The agricultural production subsidy, funded by a 
consumption tax of appropriate size, amounts to a net money transfer from 
the United Kingdom and Germany to Italy and France. The food-processing 
production subsidy causes a transfer in the same direction, though of smaller 
magnitude, as food processing is about equally important in the four 
economies. 

Agricultural trade support also involves a net transfer from Germany and 
the United Kingdom to France and Italy. However, here it is France rather 
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Table 3.6 Inter-EC Transfers 


United 
West Germany France Kingdom Italy 
Transfers 

Value of exports 2.9 25 0.5 Bed 
Value of imports 3.8 1.4 3.3 2.2 
Consumption tax —8.8 —10.8 —8.7 —10.2 
Production subsidy on agriculture —5.4 —9.0 —3.6 —10.0 
Production subsidy on food processing S15, = 29) = =37 
Import tariff on agriculture =() 1 —0.0 —(O)1 —0.0 
Import tariff on food processing = 19) Sib —3.6 =H 
Export subsidy on agriculture 0.3 = 11.33 —0.0 —()hil 
Export subsidy on food processing —0.4 —0.9 = O57 =0!2 
Net transfers 2.8 = 11-7 5.8 NI 


Note: For all intra-EC transfers, the value of total export receipts in the base period has been 
chosen as a reference point, against which all entries are expressed in percentage terms. 


than Italy which is the main beneficiary, and Germany rather than the United 
Kingdom which carries the major burden. Because of the importance of the 
French agricultural export sector, France is the main recipient of export 
subsidy assistance. Germany and the United Kingdom, on the other hand, 
both being significant importers of agricultural product, miss out on the im- 
port tariff receipts, which are levied by the EC and not passed on to them. 

Food-processing trade support, however, causes a net money transfer 
from Italy and the United Kingdom to France, leaving Germany largely unaf- 
fected. The United Kingdom and Italy are the main contributors to this part 
of the EC budget, while France and to a lesser extent the United Kingdom 
are the main recipients. Thus France is the main beneficiary and Italy is the 
main loser of the food-processing export subsidy combined with a corre- 
sponding tariff. As evident from table 3.6, these net transfers can be equiv- 
alent to more than 4 percent of a country’s total gross export earnings. 

In summary, France, gaining under each scenario, clearly benefits from 
the CAP while the United Kingdom, losing under each, carries the major 
burden, as indicated in table 3.6. Although Italy is slightly disadvantaged by 
the trade protection measures, it is the main recipient of the production 
subsidies. Given that these are more important than trade support, Italy too 
emerges as a beneficiary of CAP price support. Germany, like the United 
Kingdom, is a net contributor, mainly because of agricultural protection. 
Trade in general is adversely affected by the CAP with the value of both total 
exports and total imports being reduced in each country. If protection was 
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removed, the terms of trade would improve throughout the Community, 
though most significantly in the United Kingdom by 1.6 percent. 

It is acknowledged that an adjustment for the linearization approximation 
would have changed some of the results in this section, particularly on the 
trade side. It can be shown, however, that the main results, including the 
level of unemployment, income loss, and net money transfers, would have 
been affected only marginally. 


Conclusions 


The findings of this study show that the agricultural policies of the European 
Community impose costs which are much greater than the direct and visible 
budgetary costs. Although the combined agricultural and food-processing 
sector does not account for more than 10 percent in any of the four major 
economies, there are significant costs to the other sectors in the EC. This is 
because the rate of agricultural protection in the EC is among the highest 
observed for any sector anywhere in the world. As this study indicates, the 
adverse effects associated with the CAP may be summarized as follows: 


—The support afforded the agricultural and food-processing sectors does 
not save jobs. Rather, it exacerbates the unemployment problem in other 
sectors and in the Community as a whole. 

—It is estimated that employment in the EC-10 is reduced by two to four 
million people. The employment consequences are most severe for the 
United Kingdom where up to 1.4 million more people could be employed 
if agricultural protection were removed. The corresponding numbers for 
Germany, France, and Italy are 1.0 million, 0.9 million, and 0.7 million, 
respectively. 

—The support provided under the CAP may have led to a contraction of 
particular agricultural subsectors. In fact, most of the assistance goes to 
large farms, causing small farms to decrease production. It thus appears 
that the CAP worsens unemployment within the agricultural sector also. 

—The manufacturing industries (apart from food processing) suffer 
significant contraction throughout the Community and hence are the 
main losers from the CAP. 

—There are significant transfers between member countries, with the 
United Kingdom and Germany carrying the burden, and France and Italy 
being the beneficiaries. 
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Compared with the studies by Breckling, Stoeckel, and Thorpe (1987) and 
Stoeckel (1985), these results show that national government support has an 
adverse effect on the other sectors of the Community equal to that of EC 
budgetary assistance. 

The Community has made a conscious decision to increase agricultural 
output. It has done this by diverting resources from other areas, thus reduc- 
ing growth in these areas below their potential, and by encouraging significant 
growth in agricultural exports, mostly at a loss. Had the Community chosen 
not to direct research and other resources into agriculture, these resources 
could have been used in areas where world demand has grown strongly. Had 
they done so, the economic growth rates in the United Kingdom and Ger- 
many, the level of manufacturing and services exports, and the EC share of 
those exports in world trade would be greater today. By concentrating 
resources in agriculture, an area where the Community has not traditionally 
had a comparative advantage and where it is unlikely to gain a comparative 
advantage in the future, the Community has had to pay a high price. 

These results show that agricultural protection has cost jobs, rather than 
saved them as had been asserted by the EC Commission. Contrary to the 
main reason given for the lack of reform, namely that jobs would be lost, the 
opposite, in fact, is more likely to be true. Reform of agricultural policies in 
the EC would enhance job prospects and would increase manufacturing output 
and manufacturing exports. 


Appendix A. Objectives and Instruments of the CAP 


The objectives of the Common Agricultural Policy were set down at the 
formation of the Community in Article 39 of the Treaty of Rome, 1957 (see 
BAE 1985). As summarized in Breckling, Stoeckel, and Thorpe (1987), the 
objectives of the CAP are to promote technological and productive efficiency, 
support farm incomes, provide stable prices, and assure food supply. A vast 
array of instruments has been used to achieve these objectives. The basic 
principle is a unified agricultural market. This has primarily been achieved 
through CAP price support and by permitting free trade within the Commu- 
nity’s agricultural sector, with members sharing joint budgetary responsibil- 
ity (BAE 1985). 

CAP price support is based on three price differentials for agricultural 
products: between EC countries and the rest of world, between EC coun- 
tries themselves, and between EC producers and consumers. More spe- 
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cifically, the price support measures can be summarized as follows: 


—Intervention purchasing arrangements. Government or semigovernment 
agencies purchase commodities to prevent their market prices from fall- 
ing below specified intervention prices. 

—Variable export subsidies. These bridge the gap between internal market 
prices and prices that can be obtained for exports to the rest of the 
world. Within the Community these subsidies are also known as export 
refunds or restitutions. 

—Budgetary assistance. Paid for either by the Community or national goy- 
ernments, this assistance is for farm restructuring, research and techno- 
logical development, and input subsidies. In addition, some national gov- 
ernments provide subsidies for output. All of these assistance measures 
have the effect of increasing the supply of agricultural products. 

—Variable levies. Imports of both agricultural and food-processing products 
are subject to levies to ensure that they do not enter the Community at 
prices that may circumvent the effects of domestic support policies. 

—Monetary compensatory amounts (MCAs). These exist to ensure that 
some products do not flow across national boundaries at prices that might 
“disrupt” production in EC members as a result of varying exchange 
rates. The MCAs can be either positive or negative and therefore act as 
either export taxes or import subsidies. 

—The consumption or value-added tax (VAT). Currently, the fixed statutory 
maximum of the tax is 1.4 percent of the base on which the VAT is 
levied. The tax provides the main revenue source to fund EC expendi- 
ture on agriculture. 


In addition to these price support measures, the Community has adopted 
production quotas and quantitative import restrictions as instruments of agri- 
cultural support. 

In most years, assistance provided to the agricultural sector by the vari- 
able import levies has exceeded that provided directly by the Community or 
national governments. Because the impact of the variable import levies 
depends on the disparity between the domestic and international prices of 
agricultural products, the levy component of the assistance package has 
tended to fluctuate considerably over time. Nevertheless, the trend has been 
upward since 1971-72. 
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Appendix B. Derivation of the Exogenous Shocks 


As shown in table 3.2, the cost to taxpayers of agricultural support in 1980 
was estimated at 18.7 billion ECU (bECU). This amount consists of 9.2 
bECU raised by the centralized budgetary authority of the Community ar.d 
9.5 bECU from national governments (BAE 1985, 102). Hence, national 
government support, excluding social security benefits, was of the same 
order of magnitude as that financed by the EC budget. EC revenue is raised 
mainly from VAT contributions, agricultural and food-processing import lev- 
ies, and other customs duties. Since the latter were held constant in the 
model, the other revenue figures had to be adjusted such that EC expendi- 
tures could be financed. This procedure led to 7.2 bECU raised from the 
VAT and 2.0 bECU from import tariffs. 

While EC revenue is spent about evenly on export restitutions and other 
intervention measures—mainly storage and aids to producers, processors, 
and marketers (BAE 1985, 103)—domestic support falls almost entirely 
into the second category. Table 3B.1 gives a breakdown of EC expenditure in 
1980, as derived from the financial report on the European Agricultural Guid- 
ance and Guarantee Fund (BAE 1985, 64). 

For the purpose of this study, it is assumed that storage aids are implicit 
export subsidies and that other intervention expenditure — basically price 
compensatory measures —is captured by a production subsidy. This implies 
that taxpayer transfers can be allocated as in the last row of table 3B.2. 
Furthermore, it is assumed that national government expenditure on agri- 
culture and food processing is funded from general taxes, which are col- 
lected in the same way as the VAT: While the VAT ceiling for the EC budget 
was 1.0 percent in 1980, to fund both national government and EC expendi- 
tures consumers in the Community were effectively confronted with a uni- 
form consumption tax of 2.1 percent. This raises 16.7 bECU, with the remain- 
ing 2.0 bECU coming from import levies. 

Taking the values of agricultural and food-processing production, exports, 
and imports (Commission of the European Communities 1984b, 188-95, 
253), support provided under the CAP can be quantified as in the last two 
columns of table 3B.3. 

So far, agriculture and food processing have been treated as a combined 
sector, although CAP support of the two industries differs widely. As evident 
from table 3B.2, nontariff protection is much greater for food processing 
than for agricultural products, while production aids are generally greater for 
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Table 3B.1 EC Expenditure by Sector and Economic Category in 1980 





Intervention measures 
Export ——$<$—— eee Total 


Refunds Storage Other aids Total Expenditure 

bECU bECU bECU bECU bECU 
Agriculture 1.8 0.2 Ls 1-5 | 
Food processing 2.8 eal 2.0 3a] 5.9 
Combined 4.6 ed i 4.6 9.2 


Source: BAE (1985, 64). 


the latter. It is therefore necessary to disaggregate the assistance measures 
into agricultural and food-processing components. Estimates of relative PSEs 
for all major agricultural and food-processing commodities are obtained from 
OECD (1987, 117). Given the share of these commodities in total produc- 
tion (Commission of the European Communities 1984b, 190), the total PSE 
of 48.2 bECU can then be divided between agriculture and food processing, 
as indicated in the last column of table 3B. 2. 

Total EC expenditure under the Guarantee Section on agriculture and food 
processing has been disaggregated by product in the report by BAE (1985, 
64). Further, referring to the Commission of the European Communities 
(1984c, 30), 80 percent of domestic support is directed towards agriculture 
and only 20 percent towards food processing. This implies that 10.9 bECU 
of the taxpayer’s contribution of the 18.7 bECU are spent on agriculture and 
7.8 bECU on food processing. Disaggregated consumer transfers are then 
obtained residually, yielding the figures presented in table 3B.2. If follows 
that consumer transfers are much greater for food processing than for agri- 
culture, reflecting the greater nontariff protection of the former sector, as 
mentioned above. 

Referring to BAE (1985, 64), expenditure on storage and export restitu- 
tions can be disaggregated in exactly the same way as total taxpayer trans- 


Table 3B.2 PSEs for Agriculture and Food Processing 


Taxpayer 
Export Production 
subsidies subsidies Total Consumer Total 
bECU bECU bECU bECU bECU 


Agriculture 2.0 8.9 10.9 1.0 11.9 
Food processing 39 3.9 7.8 28.5 36.3 


Combined 5.9 12.8 18.7 29.5 48.2 


Agricultural Policies inthe EC 121 


Table 3B.3 Estimated Relative Size of Agricultural and Food-processing 
Protection Measures (in percentage) 


Agriculture Food processing Combined Whole economy 
Consumption tax Dit 
Import tariff 0.3 9.6 4.9 
NTB a7 41.1 22.8 
Export subsidy 33.9 28.8 30.4 
Production subsidy 22.8 4.9 10.9 


fers. By residually determining the amount spent on other production enhanc- 
ing measures, tables 3B.1 and 3B.2 are completed. Finally, assuming that 
the tariff revenue from agricultural and food-processing products is raised in 
exact proportion to the corresponding NTBs, it is possible to derive the size 
of the CAP-induced distortions, as listed in the first two columns of table 
3B.3. Finally, in order to simulate the effect of trade liberalization, these 
protection measures need to be removed, yielding the simulation package 
presented in table 3.3. 

When estimating the figures presented in table 3B.3, it was assumed 
that the entire amount raised domestically goes into agricultural and food- 
processing production. However, to the extent that these funds are not used 
efficiently, the production subsidy figures have been revised downward by 16 
percent, which at the same time ensures a balanced EC budget. As in 
Breckling, Stoeckel, and Thorpe (1987), monetary compensatory amounts 
are held constant. It is also assumed that the EC expenditure constraint and 
all individual trade accounts remain unchanged, in accordance with the long- 
run framework adopted in this study and also consistent with the historical 
evidence of an unchanged net trade position for the Community in aggregate 
(Commission of the European Communities 1986, 22). 


Appendix C. Data Base 


The major source for the share parameters associated with the equilibrium 
position was the Standardized Input-Output Tables of EEC Countnes for 
Years Around 1975 (United Nations 1982). These data were augmented by 
1980 trade shares obtained from OECD trade tapes used in the INTER- 
LINK Model (OECD 1983). Country-specific unemployment figures were 
obtained from OECD statistics for 1979 (OECD 1985). The ratio of unem- 
ployment benefit to employment wage was set to 0.5 for all countries. The 
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Table 3C.1 Key Behavioral Elasticities 
Description 


Production substitution elasticities (CES) 
Between commodities and primary factors for all countries 


Production and consumption elasticities 
Between domestic and imported goods for all countries 
Agricultural products 
Food-processing products 
Manufacturing products 
Services goods 


Consumer income elasticities 

Agricultural products for all countries 
Food-processing products for all countries 
Manufacturing products for all countries 
Services goods* 

West Germany 

France 

United Kingdom 

Italy 


General labor leisure demand 
Family farm labor leisure demand 


Export price elasticities of ROW demand 
Agricultural and food-processing products for all countries 
Manufacturing products for all countries 
Services goods for all countries 


Import price elasticities of ROW supply 
Agricultural and food-processing products for all countries 
Manufacturing products for all countries 
Services goods for all countries 


Best guess 


0.8 


1.16 
1.15 
1.15 
1.21 


2.0 
2.0 


4 These settings ensure that the weighted sum of expenditure elasticities is unity in each country. 


input-output shares of the agricultural subsectors were derived from the 
Farm Accountancy Data Network (Eurostat 1982). Small farms were defined 
as those producing less than 16,000 ECU and large farms as those producing 
this amount or more. Further details on the data base are provided in 


Breckling, Thorpe, and Stoeckel (1988). 


Behavioral elasticities were taken from studies by Whalley (1985); Stern, 
Francis, and Schumacher (1976); and Deaton and Muellbauer (1980). Table 3C.1 
provides a list of the elasticities used in the study. Even though the estimates 
vary considerably, the sensitivity analysis reported in Breckling, Thorpe, 
and Stoeckel (1988) shows that, except on the trade side, most results are 
fairly robust and that the effects on the domestic economies are negligible. 
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In the simulation study described in Breckling, Thorpe, and Stoeckel 
(1988), an elasticity of substitution between domestic and imported agri- 
cultural and food-processing product of 1.0 was chosen. Even though this 
caused the world price of ROW product to rise and the domestic price of the 
same good to drop sharply, the price of EC product was hardly affected 
despite the size of the substitution elasticity. The reason for this is that the 
share of ROW product in the corresponding effective commodities is so small 
that agricultural and food-processing products could almost be regarded as 
nontraded items. It is argued, however, that these shares are so small because 
of the protection and that they would be much greater in the absence of 
the CAP. The substitution elasticities were therefore set to 3.0 so that the 
implicit import demand elasticity takes a more realistic value. By the same 
token, the import supply elasticities were also slightly revised. 
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4. Effects of Agricultural Trade 
Liberalization on West Germany’s Economy 


Hugo Dicke, Jiirgen B. Donges, Egbert Gerken, 
and Grant Kirkpatrick 


Summary 


The Common Agricultural Policy (CAP) of the European Community (EC) 
has come to a deadlock. It is financially unsustainable; farmers are deeply 
dissatisfied with their income levels; the general public is concerned about 
chronic and growing domestic production surpluses; trade disputes with non- 
member temperate countries over import barriers and dumping are more 
serious than ever; signs of political antagonism between member state gov- 
ernments are mounting. A fundamental reform of the CAP and associated 
national policies, based on market principles, is overdue. Such reform still 
meets with stiff opposition in politically influential circles in Germany, in par- 
ticular from the Farmers Federation. 

Agriculture in Germany accounts for less than 2 percent of the gross 
domestic product and employs roughly 5 percent of the total labor force (3 
percent in full-time equivalents). It is one of the highly protected sectors 
which has received government assistance for decades (other highly pro- 
tected activities include coal mining, iron and steel, textiles and clothing, 
aircraft and aerospace, railways). Currently, total public subsidies to agricul- 
ture amount to well over DM 20 billion, equivalent to about 70 percent of this 
sector’s gross value added at domestic prices. More than half of these subsi- 
dies stem from German sources (though officially considerably less is defined 
as subsidy). The impact of these German subsidies is largely to increase, or 
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at least maintain, production. Thus the role of national policies within the 
framework of the CAP is quite significant indeed. 

The counterpart of farm subsidies is the financial burden placed on Ger- 
man taxpayers, with the exception of farmers, who pay only around DM 1.5 
billion a year. Another direct cost which Germany’s nonfarm community has 
to bear results from the effect of protective devices on domestic prices of 
agricultural products: these prices are raised well above world market levels 
—for instance, by about 50 percent on average during 1978-81. It is by no 
means certain that the gains to farmers exceed the losses to taxpayers and 
consumers; the opposite is much more likely. 

According to government reports, the farmers’ gains through price sup- 
port and subsidies have not satisfied the income objectives for the farm 
sector. However, the economic situation of German farmers is much better 
than asserted. First, farm households earn as much income from nonfarm 
activities as from agricultural production: 40 percent of the farms are oper- 
ated on a part-time basis and those farmers with permanent jobs in other 
sectors seem to be, on average, better off than full-time farmers. Second, 
since most German farmers are also landowners they additionally benefit 
from the increase in land prices induced by the agricultural policies; this, 
however, has widened the wealth gap between rich and poor farmers. 

The distorting effects of high agricultural prices artificially induced by pol- 
icy are not confined to the producers and do not only cause real income 
losses to taxpayers and food consumers. The whole German economy is 
affected. The policy removes the links between relative internal prices of 
productive factors, as well as that between tradable and nontradable goods 
and their relative scarcities and demand structures. Therefore, too much 
land, labor, capital, and entrepreneurship is kept in agriculture, although 
these resources could achieve a higher productivity elsewhere. The income 
and price effects lead to the movement of resources away from less pro- 
tected nonagriculture sectors; these sectors are also harmed by the 
protection-induced appreciation of the exchange rate for the deutsche mark. 
To put it another way, the policy intended to help farmers in fact constitutes 
a tax on Germany’s growth and export industries. 

Given the economywide costs associated with present agriculture poli- 
cies, the question which suggests itself is, What would happen to the Ger- 
man economy as a whole if agricultural protection were removed? We esti- 
mated the effects of agricultural liberalization using an applied general 
equilibrium model of the German economy. The model comprises thirteen 
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sectors reflecting the variety of public assistance in Germany. The base data 
are for 1980 and the numerical results refer to the medium run. 

Estimates in this study show that agricultural liberalization would increase 
both skilled and unskilled employment by around 4 percent (850,000 work- 
ers in 1987 terms) and the real gross domestic product by more than 3 
percent, relative to the status quo. The employment effect would reduce the 
rate of unemployment from its 1987 level of about 9 percent to 5 percent. 
Output would be higher in all sectors but agriculture and food processing. 
This higher output would be accompanied by an even greater increase in 
foreign trade (around 5 percent in real terms). That the expansionary effect 
would fall notably more on trade than on output is an indication of the 
significant welfare gains arising from liberalization that the German society 
would enjoy. 

Important changes in the commodity composition of trade would occur, 
moving away from agricultural products towards the investment goods indus- 
try, in which Germany has a distinct comparative advantage. Agriculture and 
food processing would experience a rise in real net imports (by 65 and 70 
percent, respectively), whereas mechanical and electrical engineering would 
improve their net export positions (by 12 and 16 percent, respectively). 

Simulation results also show that the economywide benefits of policy reform 
in agriculture could be increased if liberalization was extended to other sec- 
tors with high protection in Germany. Then the positive employment effect 
would amount to 11 percent, or the elimination of current unemployment 
levels; the positive overall output effect would be 9 percent; and the positive 
foreign trade effect would be 26 percent. This said, the increased demand 
for skilled labor could well run up against supply bottlenecks. The ability to 
alleviate such shortages would influence the extent to which the potential 
employment gains of both agricultural and full liberalization could be realized. 

As expected, the loser in an agriculture liberalization scenario would be 
the agricultural sector itself. Reductions in employment and output in agri- 
culture would be on the order of 24 percent; land rentals would suffer a 
decline of 17 percent, to which must be added a drop in the value of other 
sector-specific assets such as buildings and livestock. A hypothetical full lib- 
eralization would result in even more adverse consequences for agriculture. 
This may be the root cause of the fierce resistance within Germany’s farming 
community to the badly needed policy reform. In order to overcome this 
resistance, it may be necessary to compensate farmers financially for these 
one-off wealth losses. After all, not only would the German economy as a 
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whole (let alone other agriculture-oriented countries) be better off, but so 
would German farmers, who would then have the choice to do something 
else, whether in forestry, industry, or services, whether in rural or nonrural 
areas. 


Introduction 


West German agriculture is a highly protected economic activity. The array 
of policy measures shielding the sector from competitive pressure in mar- 
kets for goods, capital, and labor is wider and the burden taxpayers and 
consumers have to suffer is heavier than in most other protected industries. 
To be sure, farmers have a political influence disproportionate to their num- 
ber; the proportion of agricultural employees (full-time equivalent) in the 
total labor force amounted to roughly 3 percent in 1986 (compared to 8 
percent in 1960). Abroad, Germany is regarded as one of the strong remain- 
ing opponents to a market-oriented reform of the Common Agricultural Pol- 
icy (CAP) of the European Community (EC), even though this contradicts its 
liberal-minded trade policy stance in other areas and its professed awareness 
of the virtues of a functioning price mechanism. 

The support to West German agriculture, as with agriculture in the other 
EC countries, is provided under the auspices of the CAP However, the CAP 
is not established by an independent supranational agency but by a coopera- 
tive process in which the national governments of member states are impor- 
tant players. In this process national governments pursue selfish agricultural 
policies, notwithstanding that the Treaty of Rome (1957) commits member 
states not to disturb the functioning of a common market. In Germany the 
historical roots of these agricultural policies have to be seen in the creation 
of a cartel of interest groups in the pre-CAP era when the Farm Law 
(“Landwirtschaftsgesetz”) of 1955 was enacted. The law has triggered off 
programs which benefit German farmers at the expense of both foreign farm- 
ers and domestic nonfarmers. In the early 1960s the German agricultural 
policy-making bodies strongly influenced the negotiations on how the com- 
mon market for agricultural products should be organized. Indeed, the main 
features of the European common agricultural market —from the organiza- 
tional framework to the level and structure of protection—to a large extent 
resemble the pre-CAP protection of German agriculture. Moreover, the Ger- 
man federal government persisted in raising protection on the national and 
the EC level, even after it had become evident that this policy was not meet- 
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ing the declared objectives of agricultural policy but rather was creating nota- 
ble budgetary and economic costs. 

The protectionist policies have been facilitated by the fact that these costs 
are hardly transparent. However, this is changing because other sectors 
and, in particular, industrial exporters, are realizing that agricultural protec- 
tion is associated with economywide costs: higher taxes, a higher valuation 
of the deutsche mark, and the risk of retaliation by countries which are net 
exporters of agricultural products. The chance is therefore growing that the 
cartel of interest groups set up in the early 1950s could dissolve in the not 
too distant future. Thus, for example, the Federation of German Industry 
has only recently cautiously supported a reform of the agricultural policies 
(Bundesverband der Deutschen Industrie 1987), and the Farmers Federa- 
tion itself is showing substantial internal division. Transparency of the income 
and employment losses caused by these national and EC policies may help to 
speed up the institutional change and to pave the way for the overdue radical 
reform of both the CAP and Germany’s domestic agricultural policy. 

The purpose of this paper is to contribute to this process by analyzing the 
economywide costs associated with the present agricultural policies and 
thereby examine the prospective benefits associated with agricultural liber- 
alization. In the second section, below, we first investigate the direct costs 
of agricultural support: the budgetary costs and the increased prices paid by 
consumers. The former in particular is rather opaque. We then analyze the 
“benefits” claimed for agricultural protection before briefly describing the 
interest group structure which has led to the present position. In the next 
section we analyze, by means of an applied general equilibrium model, the 
prospective benefits and costs from agricultural trade liberalization. The final 
section presents our conclusions together with observations on the political 
economy of reform. 


Agricultural Policy-Making in West Germany 
The Direct Costs 


The price which taxpayers and consumers would voluntarily pay for the sup- 
port of the German farm sector if they had the option is unknown. Even the 
price which taxpayers and consumers are forced to pay is difficult to estab- 
lish given the lack of transparency of the measures adopted and uncertainty 
about the financial cost of tax relief. The number of budget programs directed 
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to the agricultural sector exceeds 400, of which approximately 100 are run 
by the EC.! Based on these programs, the Kiel Institute estimates the sub- 
Sidies to agriculture to be some DM 20 billion in 1984. Table 4.1 clearly 
shows that, in contrast to the focus of public attention, only half of the total 
subsidies directly arise from the operation of the CAP Moreover, the sub- 
sidy report of the federal government refers to national subsidies of “only” 
DM 3.7 billion in 1984 in contrast to the Kiel Institute’s estimate of DM 10.9 
billion. Apart from the wider coverage of the latter estimate, a major differ- 
ence is the treatment of tax relief. As a reaction to the reduction of agricul- 
tural support prices decided upon by the Council of Agricultural Ministers, 
the German government compensated farmers by cutting value-added taxes.” 
Between 1981 and 1985 the total recorded tax relief doubled from DM 2 
billion to about DM 4.1 billion; these figures (among others) are not included 
in the official subsidy report but they are counted as subsidies by the Kiel 
Institute. 

Preliminary estimates for 1985 place the subsidies to the agricultural sec- 
tor in the order of DM 21 billion, of which DM 8.7 billion was provided by the 
EC.° Even if the taxes paid by farmers are deducted (around DM 1.5 billion a 
year) the net outlay is still remarkable. In spite of the government’s commit- 
ment to slowing public spending and to reducing subsidies, real agricultural 
outlays have in fact further increased. The financial cost per employee 
amounted to DM 14,500 in 1985;* the equivalent sum for the nonfarm sector 
was DM 4,000. Ranking subsidies per employed person over forty-five indus- 
tries, agriculture ranks as the fifth highest, exceeded only by sectors such 
as railways, coal mining, and aerospace (Jiittemeier 1987). 

Subsidies to farmers represent only one form of direct cost. The agricul- 
tural policy regime also prevents German (and other EC) consumers from 
buying from the cheapest source in the world; they have to pay, for the 
benefit of domestic farmers, prices which are notably above those abroad 
(table 4.2). 

Furthermore, owing to many quantitative restrictions on imports, con- 
sumers are not allowed to buy the best quality. Apart from quality aspects, 
the relative agricultural support prices have a strong impact on the consump- 
tion structure. For instance, per capita consumption of fresh beef and veal, 
held to be rather income elastic products, is three times higher in Brazil than 
in West Germany where the price is double the world level (Kravis, Heston, 
and Summers 1982). Were there not such an interference through agricul- 
tural protection, German consumers would presumably buy high-quality beef 
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Table 4.1 Subsidy Disbursements to the German Agricultural Sector by 
Source and Reporting (DM billion) 


Source 1973 1974 1980 1981 1984 1985 1986 


General CAP 3.0 3.6 6.0 ball 83 6.8 na 
CAP export subsidy 0.4 0.1 2.0 1.8 2.0 1.9 2.6 
EC total 3.4 onl 8.0 6.9 9.3 8.7 na 
National subsidies 7.0 (Alt 9.1 8.4 10.9 12.0 na 
Total subsidies 10.4 10.8 Wie 1533) 20.2 20.7 na 
Reporting agency 

Federal government By 4.4 4.7 3.5 3.7 4.7 4.9 

Kiel Institute* 7.0 (fl 9.1 8.4 10.9 na na 
* Preliminary. 


Source: Derived from Jiittemeier 1987, and Federal Government Subsidy Reports (“Subven- 
tionsbericht”), various issues. 


from Brazil or elsewhere. Beef prices in countries rich in natural resources, 
like Brazil, would increase so that consumers in those countries would reduce 
their consumption; but the country would still benefit from the positive terms 
of trade effect on income. 

Estimates of price gaps and therefore of the nominal rate of protection di- 
verge.° However, in most studies, estimated price gaps between the EC asa 
whole and world markets are in the range of 50 percent (see table 4.2). 
For this study we will use Anderson and Tyers’ (1987) estimate for 1980—82 
of 54 percent. In fact, the price difference in Germany appears to be higher 
than for other EC partners.° 


Ambiguous Income Achievements 


The goals laid down in Article 39 of the Treaty of Rome for the CAP are to 
(1) raise agricultural productivity, (2) ensure thereby a fair standard of living 
for the agricultural population, (3) stabilize markets, (4) guarantee regular 
food supplies to consumers, and (5) maintain reasonable consumer prices. 
The German 1955 Farm Law also aims at an increase of incomes by raising 
productivity. The ultimate objective is to secure and strengthen family farms. 

Whether or not the income objective has been achieved depends on how 
income is defined. If one looks at the disposable income of farm households, 
regardless of the source, the policy results seem reasonable. As table 4.3 
shows, the household income of farmers exceeds that of total private house- 
holds and workers’ households in 1974 and 1984. This gap has, however, 
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Table 4.2 Prices of Selected Agricultural Products in the EC and World 


Market (ECU/100kg) 


Product 


Common wheat 


Durum wheat 


Husked rice 


Barley 


Maize 


White sugar 


Beef, veal (live weight) 


Pig meat (carcass weight) 


Butter 


Skimmed milk powder (spray) 


Olive oil 


Year* 


1978-79 
1979-80 
1980-81 


1978-79 
1979-80 
1980-81 


1978-79 
1979-80 
1980-81 


1978-79 
1979-80 
1980-81 


1978-79 
1979-80 
1980-81 


1978-79 
1979-80 
1980-81 


1978-79 
1979-80 
1980-81 


1978 
1979 
1980 


1978-79 
1979-80 
1980-81 


1978-79 
1979-80 
1980-81 


1978-79 
1979-80 
1980-81 


EEC 
entry price 


20.23 
20.72 
21.93 


27.78 
28.38 
30.07 


37.35 
39.15 
41.67 


18.40 
18.86 
19.96 


18.40 
18.86 
19.96 


42.62 
43.26 
45.55 


152.29 
154.58 
160.76 


129.56 
139.07 
150.58 


309.17 
309.90 
319.59 


135.23 
135.54 
139.00 


231.56 
235.04 
247.97 


Third 
country 
offer price” 


10.50 
12.69 
15.07 


12.89 
17.80 
21.83 


23.75 
29.88 
41.51 


8.19 
11.71 
14.91 


9.14 
9.92 
13.55 


15.46 
32.32 
53.58 


76.47 
75.63 
84.75 


83.47 
91.36 
111.21 


76.71 
75.39 
111.73 


29.52 
35.77 
68.14 


115.72 
125. 78° 
115.64° 


Excess 
percentage 
of EC price 
over world 

price 


93 


125 
61 


101 


47 
176 
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Table 4.2 continued 


Excess 
percentage 
Third of EC price 
EEC country over world 
Product Year* entry price offer price? price 
Oil seeds 1978-79 38.96 24.18 61 
1979-80 39.55 21.39 85 
1980-81 42.28 25.20 68 


*Marketing year varies according to product. 

> Annual average third country offer price, usually lowest used for administration of agricultural 
markets. 

© Ten-month average. 

Source: derived from OECD (1987), table 13, 165. 


narrowed because the income of nonfarmers has grown relatively faster 
between 1974 and 1984. However, this picture changes when one considers 
the source of income. In particular, 40 percent of the farms are operated on 
only a part-time basis and 52 percent of the farmers’ gross income arises 
from nonfarming activities. When this factor is taken into account, farm house- 
holds receive incomes out of agricultural activities about 20 percent less 
than workers’ households. Moreover, an important component of agricul- 
tural income is subsidies. In this respect, agricultural protection has not 
been particularly successful in achieving its income objective. 

The concept of disposable income used does not take into account changes 
of wealth. The value of wealth, particularly the value of land, rises when 
nominal income increases in the economy. Land as a nonreproducible resource 
has seen higher than average price increases for more than a century. The 
market price of agricultural land depends, inter alia, on agricultural commod- 
ity prices and on the price of land for nonagricultural uses. The price for 
agricultural land regardless of its size increased from DM 1.72 per square 
meter in 1975 to DM 3.92 in 1981, and thereafter declined to DM 3.68 (table 
4.4). The purchase price for larger tracts of land was lower and increased 
more slowly. The latter price is used in order to calculate the value of farm- 
land per average holding. Adding to this sum the market value of nonland 
assets and subtracting net debts, one obtains the wealth per farm house- 
hold. Table 4.4 clearly shows that farm owners made reasonable profits in 
the past ten years. On average their wealth increased by DM 36,300 a year, 
equivalent to DM 8,403 per member of a farm household. In 1985 the mean 
value of wealth of the average farm household totaled DM 667,000 , that is 
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Table 4.3 Disposable Income (after taxes) of West German Households, 
1974-1984 (deutsche marks) 


Households of 


Total 
Civilian private 

Year Farmers employees Clerks Workers Unemployed households 
DM/household/year 

1974 30,431 32,891 29,913 23,046 16,544 25,557 

1984 44,318 51,473 48,113 37,988 19,916 41,983 
DM/Member of household/year 

1974 6,655 10,500 10,678 7,264 5,768 9,773 

1984 10,264 17,142 18,179 12,472 8,028 17,361 
Annual average increase (%) of income of household member 

1974-1984 5.4 6.3 7.0 ol 3.9 ER) 


Source: Own calculations derived from federal government statistics. 


DM 154,398 per family member. However, herein lies a major distribution 
problem, for farm households cannot be equated with farm owners. There is 
a presumption that income disparities between rich and poor farmers in West 
Germany have increased over time. 


Interest Groups 


The major features of a protective system are usually deeply rooted in soci- 
ety and change little over time. In the late 1940s a new tariff schedule was 
established by a commission composed of thirteen members, five of whom 
could be viewed as directly proagriculture. Agriculture succeeded in getting 
high tariffs and, more importantly, in preserving a support system based on 
import controls and government marketing intervention. After Germany 
became a member of the GATT in 1951 trade was substantially and pro- 
gressively liberalized; however, agriculture was exempted. 

During this period interest groups became more and more organized, and 
Germany took on an increasingly corporative structure under the mantle of 
the social market economy. But this was only a return to normality, the 
connection with tradition being quite strong. One of these traditions was a 
“five and let live” strategy between interest groups: one does not attack the 
other unless the benefits from doing so are high. In this vein, the key institu- 
tional change initiated by the Farmers Federation was the Farm Law of 1955. 
This committed the government to using trade, tax, credit, and price policy 
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Table 4.4 Land Prices and Market Values of Farmland and of Average Farm 
(selected years) 


Difference between 


1985 1985 
and and 
1975 1981 1985 1975 1981 
Land prices of properties 
(DM per m7)? 35.09 72.66 78.69 43.60 6.03 
Prices of farmland 
Average purchase price Wet 3.92 3.68 +1.96 —0.24 
Purchase price of land 
larger than 5 ha‘ 1.41 3.66 3. al +1.70 —0'55 
Farm rent 
(DM per 10,000 m7) 237.00 331.00 395.00 + 158.00 + 64.00 
Farmland per farm in 
10,000 m? 13.98 15.52 16.83 +2.85 1.31 
Value of farmland” per 
farm owner in DM 1,000 194 568 523 +326 —45 
Total wealth minus net 
debts per farm in 


DM 1,000 304 702 667 +363 =35 
4m? = square meter. 

> Farmland was valued with the lower purchase price. 

“ha=hectare, equivalent to 2.76 acres or 10,000 m?. 

Source: Own calculations derived from federal government statistics. 


in order both to counter the “natural and economic disadvantages” which 
agriculture supposedly suffered relative to other sectors, and to increase 
productivity. Moreover, young farmers were to be assisted by a lump sum 
when they started working (currently DM 10,000). Interestingly enough, 
the Farmers Federation cleared the legislation in good time with both the 
Federation of German Industry and the German Federation of Trade Unions. 
Since then the German farming lobbyists have maintained their position fun- 
damentally unaltered—in spite of the slow rise of food consumption, the 
buoyant production surpluses, the grave budgetary burden, and farmers’ 
increasing dissatisfaction with their income levels. In order to secure public 
support, the Farmers Federation continues to insist on the intrinsic societal 
value of agriculture, now as a protector of the environment and as a source 
of food aid to developing countries. 

The CAP is said to be the concession which West Germany had to make in 
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order to reach an agreement on a common market for manufactured goods. 
Indeed, during the founding negotiations, France insisted that agriculture be 
included in a customs union. The institutional framework of a common agri- 
cultural market had not then been decided. The EC treaty offered three 
options: (1) common competition rules, (2) binding coordination of the differ- 
ent national market organizations, and (3) a single European market organi- 
zation. From an economic point of view, a single European market organiza- 
tion is inferior to option 1 because it must set prices. The French and German 
farmers’ associations and the parliaments had been in favor of guaranteeing 
stable prices within the common market organization. It was therefore decided 
at the meeting of agricultural ministers in Stresa (in 1958) that a single Euro- 
pean market organization for the main temperate zone commodities should 
be created. In 1962 German and French delegates in the Council of Minis- 
ters were at odds about the level at which the common prices should be set. 
France, having an advantage in agriculture compared to Germany, argued for 
low support prices, especially for grain where France was a net exporter. As 
can be seen from table 4.5, French prices were below German prices before 
the unified market organizations were decided in 1962. The common prices 
of 1968 were then set at a level near or above German prices. 

Since then the EC Commission has periodically made attempts to reduce 
agricultural support prices, but these have mostly been overruled by the 
Council of Agricultural Ministers. In most farm price negotiations, the Ger- 
man minister, in accordance with the Farmers Federation, has argued for 
prices higher than the commission wished (Dicke et al. 1987). In the 1985 
round, the German minister of agriculture even vetoed the EC Council's 
decision for a small reduction in grain prices. 


Medium-Run Effects of Agricultural Trade Liberalization 


In order to assess the economywide effects of current agricultural policy we 
examine the obverse: a liberalization of the policy. As with most policy 
changes, the response depends on the time perspective. In this section we 
focus on the medium run, which is defined as the period required for mobility 
of labor and capital between sectors. For the investigation, we use the Kiel 
Institute’s general equilibrium model of Germany.’ 
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Table 4.5 CAP Prices and Producer Prices in Germany and France, 
1960-61, 1983, 1984 (DM/100 kg) 


German French 
producer price producer price CAP price 
1960-61 1983 1960-61 1983 1968-69 1984 
Wheat 40.8 49.59 32.34 38.90 43.7° 57.99" 
Sugar beets Telli 12.80 5.60 6.43 7.00° Onlss 
Cattle, beef 214.20 329.00 191.50 312.37 279.86 458.867 
Pigs, slaughtered 257.407 353.00 22NE30 OOS 0 308.677 455.072 


Cow milk 36. 80° 62.71 31.00 51.00 42.39 61.39 


* 1960-61 prices for living pigs. 

> Target price. 

©Minimum purchase price of the factory. 

4 Guide price. 

“Including production subsidies. 

Source: Own calculations derived from Krohn and Schmitt (1962) and data from the Statistical 
Office of the EC and Federal Ministry of Agriculture. 


The General Equilibrium Approach 


In modeling the effects of agricultural liberalization it is important to place 
the sector correctly —not within the context of a free trade system but in a 
trade regime with protection and distortions. In West Germany, as in other 
industrial countries, nontariff barriers (NTBs) (ranging from “voluntary” 
export restraint arrangements, through import quotas, to subsidies) have 
become a major tool of the government for intervening in product markets in 
order to attain specific growth, income, and employment goals (Donges and 
Schatz 1986). Nowadays, NTBs on selected manufactures are as widespread 
as those on agricultural products. Within the manufacturing industry, the 
nature and extent of incidence varies widely with a clear trend towards selec- 
tivity (Klepper, Weiss, and Witteler 1987). 

We have accordingly specified a model with thirteen sectors; their salient 
features with regard to the government support they enjoy are documented 
in table 4.6. Apart from agricultural and food-processing sectors, we incor- 
porate seven manufacturing and three service sectors. In terms of total pro- 
tection, the “gang of four” are thus explicitly represented: agriculture, coal 
mining, iron and steel, and clothing and textiles. We have therefore included 
not only high- and low-protected sectors but also a variation in the nature of 
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Table 4.6 General Features of the Protection System, 1980 (percent) 


Effective protection 


Nominal Rate of Total 
Production sector tariff Implicit subsidy protection 
1 Agriculture, forestry, 
and fishing ES na na na 
2 Food processing and beverages 11.8? na na na 
3 Coal mining 0.0 189.2 147.6 336.8 
4 Iron and steel 7.0 20.0 7.0 22.0 
5 Basic commodities 5.0 14.0 2.0 15.0 
6 Aerospace 7.0 15.8 29.6 45.4 
7 Electrical engineering, 
data processing 6.0 8.0 4.0 10.0 
8 Mechanical engineering 7.0 2.0 2.0 4.0 
9 Clothing and textiles 13.0 95.0 25 97.0 
10 Other consumer goods 8.0 13.0 2.0 14.0 
11 Construction and housing 0.0 na po Ei na 
12 Market services 0.0 na 8.1 na 
13 Nonmarket services 0.0 na na na 


*The nominal tariffs have been derived from the national accounts data on customs income 
and are therefore biased in the well-known manner. They should not be confused with the true 
nominal protection derived directly from price comparisons. 

Source: With the exception of sectors 1, 2, 11, 12, derived from Witteler 1986. 


protection; for example, agriculture relies to a great extent on subsidies 
whereas clothing and textiles are protected in ways which do not directly 
involve budget transfers (through the Multi-Fibre Arrangement). 

The model is calibrated for 1980. The allocation of subsidies by sector and 
use, including also CAP production and export subsidies, is shown in table 
4.7. It is clear that not only is the allocation of subsidies across sectors 
uneven, but that the use of the subsidy also differs. Whereas in agriculture 
the bulk of the subsidy is production oriented, in other sectors it relates 
primarily to investment. The intraindustry allocation of subsidies is thus explic- 
itly taken into account by our model. 

We do not further disaggregate the agricultural sector, at least not at this 
stage. This has a drawback in that competing and noncompeting agricultural 
imports are not explicitly recognized. The fact that a great deal of agricul- 
tural imports are of the noncompeting variety (i.e., tropical products) is, 
however, implicitly represented by a low elasticity of substitution between 
domestic and foreign goods. 

In its present form the model considers only Germany: EC linkages are 
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Table 4.7 Allocation of Subsidies by Sector and Use, 1980 


Allocation 
of subsidy (percent) by division 


German 
Producer sector IO categories Sector Use* 

1 Agriculture, forestry, 1e2 16.66 ake 4 34.6 
and fishing my Mell Be 7620 

a eh) 
2 Food processing and 38-40 0.87 1 50.3 4) (0.4 
beverages Py Mats} ee. O85 

3 WB 
3 Coal mining 6 5.86 1 38.0 A Alia 
Ze Sai By G7 

8} ALD) 
4 Iron and steel 16, 18, 19 0.44 1 7A! A030 
Zein: By) (ILS) 

3) 7 
5 Basic commodities 4,5, 7-10) 12, 1.66 eA: 4 86.0 
18}, U4, By 8? Qala, 56225 

Sy E98 
6 Aerospace 25 0.76 Gs) Ame OO 
Py AVE) By PARA 

8) 6t0)8} 
7 Electrical engineering, 22, 26 1.65 Ie Ait AL (I 
data processing 72 PAYS} by pea 

a ZA 
8 Mechanical engineering 2.54 I PPG db 313 
7, MEY} 5 44.7 

Salvae 
9 Textiles and clothing 36, 37 0.22 1 34.8 4 0.0 
2, 91329 5 46.0 

3 Ba 
10 Other consumer goods I WA ay ih 1.13 1 34.8 4 0.0 
29, 31, 33-35 2° 388 5 49.3 

S220) 
11 Housing and construction 41, 42, 51 17.13 WA, AL X08} 
Zale, 5 65.1 

Sua a2 
12 Market services 43—50, 32.76 iy ©2326 A207 
by iy, 3} Zl eA! By C7 

3 20.6 
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Table 4.7 continued 


Allocation 
of subsidy (percent) by division 
German eR 
Producer sector IO categories Sector Use* 
13 Nonmarket services 56-58 18.32 Lomi 4 34.8 
2 14.0 5 14.6 
3) dae 


*] = production, 2 = intermediate inputs, 3= wages, 4= property income, 5 = capital formation. 
Source: Derived from Jiittemeier (1987). 


not explicitly recognized. This is an important omission since the customs 
union provides important protection for German industry which is not thereby 
represented. We do assume, however, that Germany is not a small country, 
the export demand for all trading sectors being governed by finite export 
demand elasticities. Import demands, by contrast, do not affect world prices. 

Domestic commodities are produced by four types of primary factors 
(unskilled labor, skilled labor, reproducible capital, and a sector-specific fac- 
tor called land) and by domestic and foreign intermediates. A differentiation 
of labor by skills is important given comparative advantage considerations 
and the observation that unemployment in Germany (as in other West Euro- 
pean countries) is primarily concentrated in unskilled (or wrongly skilled) 
groups (Donges et al. 1988). All primary factors except land are considered 
mobile among sectors in the medium run. Labor, however, is not mobile 
among skill groups. The capital market is believed to be fully integrated both 
domestically and internationally: any differences of return to capital after taxes 
in the long run are assumed to reflect considerations which are not affected 
by agricultural protection. Note that capital costs to producers can differ 
widely because of taxes and subsidies which are incorporated in the model. 

The government budget equation recognizes direct and indirect taxes and 
subsidies which, as noted above, include all CAP payments. In this model 
the government budget is balanced, the endogenous policy instrument in all 
reported simulations being the direct tax rate. Direct taxes will therefore 
decline as an immediate consequence of budget savings. It should be noted 
that we have in effect aggregated the Commission's budget restriction with 
the domestic budget. 

Given the endogenous nature of the direct tax rate, it is important to 
specify its impact in a little more detail. Investment is assumed to be influenced 
by after tax rates of return; but more significant is our assumption about 
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wages and the labor market. For all simulations we assume that real con- 
sumer wages after tax remain constant so that a decline in the direct tax rate 
would lower nominal wages. At this real wage, employment is determined by 
the demand for labor, there being either an unspecified pool of unemployed 
or an infinitely elastic labor supply function. This wage assumption rests on 
the idea that trade unions may not be prepared to accept cuts in real net 
wages, but they may permit the efficiency gains arising from liberalization to 
accrue to the business sector, also by way of tax reductions, in order to 
improve employment opportunities. 

In our representation of agricultural trade liberalization, the mechanisms 
of CAP protection— variable levies, monetary compensatory amounts, stock- 
piling, and so forth—are not explicitly represented; instead, we are con- 
cerned with the removal of equivalents. A change in the intervention price is 
therefore simulated by reducing the implicit protection rate in agriculture 
from 54 percent to zero. With respect to subsidies, one must be careful to 
avoid double counting and to consider only “coupled” programs. Consequently, 
the export subsidies (see table 4.1) are treated explicitly and are not viewed 
as a production subsidy (table 4.7). Similarly, the income subsidy, defined as 
category 4, table 4.7, mainly refers to social security provisions and is there- 
fore treated as “uncoupled.” It will, of course, be a retarding factor in the 
migration of labor out of agriculture and in the determination of land prices. 
The liberalization experiment therefore involves the removal of all produc- 
tion, input, and investment subsidies which, together with the change in the 
implicit tariff, corresponds to the concept of producer subsidy equivalent and 
consumer subsidy equivalent (see OECD 1987).® For the food-processing 
sector the subsidy programs are quite specific (e.g., Berlin promotion) and 
are not taken into account. Liberalization in this case involves removal of an 
implicit protection rate of 11.8 percent (table 4.6). 

Agricultural trade liberalization will, of course, also have general equilib- 
rium effects on the world prices of agricultural commodities, industrial goods, 
and traded services. These changes will depend on whether one is consider- 
ing a world liberalization or only liberalization on the part of the EC. Given 
this uncertainty, we have arbitrarily incorporated an increase in the world 
price of agricultural goods of 10 percent. 

One of the most controversial aspects of applied general equilibrium mod- 
eling is the macroeconomic content. Results will depend on the closure cho- 
sen. In our case there are two aspects. First, we have assumed a constant 
after tax consumer real wage, thereby implying that a change in the level of 
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employment is determined by a change in labor demand. A Walrasian closure 
along the lines of trade theoretic models would hold the level of employment 
constant and allow wages to change. We have chosen our closure since there 
is a lot of evidence to suggest wage rigidity (both level and structure) and 
because current policy concerns are strongly oriented toward employment. 
Second, one must specify the operation of the savings/investment identity. 
We assume a prespecified balance on current account together with a bal- 
anced government budget. With respect to the latter, government expendi- 
ture is assumed to be targeted on the nominal level, which is held constant. 
The ratio between aggregate real investment and aggregate real consump- 
tion is held constant. 


Macroeconomic Consequences 


The results are presented in table 4.8, where the nominal exchange rate is 
taken to be the numeraire. The most striking finding is the significant increase 
in the volume of employment if protective measures are removed: the level 
of unskilled employment increases by 3.8 percent, that of skilled employ- 
ment by 4 percent.? Put another way, under agricultural protection, and 
within a distorted system, unskilled employment is the relatively protected 
factor but at the price of an overall lower level of employment. Similarly, 
agricultural protection (liberalization) decreases (increases) GNP by 3.3 per- 
cent and real income by 2.5 percent. The difference is due to induced terms 
of trade effects (see table 4.10). 

With respect to foreign trade, agricultural protection is clearly trade 
contractionary. Under liberalization, the trade volume increases by 5.1 per- 
cent and the real exchange rate (defined in terms of the consumer price 
index) consequently depreciates by 1.8 percent. As is clear from table 4.9, 
the relatively small change in the consumer price index is due to conflicting 
influences. On the one hand reduction of the target price reduces agricul- 
tural import prices by 44 percent, but the simultaneous removal of the pro- 
duction subsidies increases the prices of domestically produced goods. 

Examining the public finance aspects of table 4.8, it is apparent that partial 
analysis overstates the budget savings arising from liberalization. Thus table 
4.7 implies a change in subsidies of around 11 percent (in 1980 prices this 
amounts to DM 12.1 billion), yet table 4.8 indicates a saving of 9.5 percent. 
The explanation is that other subsidized sectors expand following liberaliza- 
tion (see following section). The restricted budgetary savings also imply that 
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Table 4.8 Summary of Macroeconomic Simulation Results: Agricultural 
Liberalization and Full Trade Liberalization (percentage change in variable) 


Agricultural Full 
Variable liberalization liberalization 
Macroeconomic 
GNP 3.3 9.1 
Real income Zee 6.9 
Real consumption Pll 7.8 
Aggregate imports and exports pI 25.9 
Real exchange rate* =i) —4,2 
Unskilled employment 3.8 11.2 
Skilled employment 4.0 12.1 
Real wages after tax 0.0 0.0 
Real wages before tax* =0)1 —8.8 
Consumer price index il bets} —4.2 
Government finance 

Average direct tax rate =0:2 — 20.2 
Direct tax revenue 1.4 S830) 
Revenue from direct and 

indirect taxes = By! — 25.9 
Subsidies excluding exports — 95 — 102.00 
Government expenditure 0.0 0.0 
Real government expenditure EY? 4.1 


*Defined with respect to the consumer price index. 


the direct tax rate does not decrease to the extent that partial analysis would 
suggest. In the present simulation real government expenditures increase by 
1.7 percent. In simulations not reported here we held the real expenditure 
level constant. Employment increases by around 1.8 percent, establishing a 
lower limit for our estimates. 

As stressed above, agriculture is highly protected but so are several other 
sectors. In table 4.8 we therefore also report the effects of a full liberalization: 
the elimination of all implicit tariffs and subsidies (see Kirkpatrick 1988 for a 
full description). Taking this as a reference case, agricultural protection 
accounts for about a third of the substantial costs associated with the pres- 
ent trade regime. It will be noted that both simulations imply substantial 
increases in the level of skilled employment (in a Walrasian closure this would 
be reflected in a substantial increase in the relative wage of skilled labor). 
The certainty that this supply would in fact be forthcoming or that relative 
wage changes would reduce the demand for skilled labor raises the question 
of appropriate internal liberalization measures to accompany external liberal- 
ization. We will return to this point below. 
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Table 4.9 Sector and Commodity Simulation Results of Agricultural Trade 
Liberalization (percentage change in variable) 


Output 


Agricultural Full 
liberali- liberali- © Labor Producer Consumer Price of 


Production Sector zation zation demand* price demand land 
1 Agriculture —24.7 =26:5. =—23.8 15.5? 3.8 —17.2 
2 Food processing =10:3 =—§.5 ) — 10:3 —].1 2.0 _— 
3 Coal mining 540 63n7 55 —1.5 jal 3.6 
4 Iron and steel 7.8 7.6 7.9 —1:4 2.1 —_— 
5 Basic commodities 57, 16.2 5.9 — ie Aa — 
6 Aerospace f-0; \=23.1 7.6 -1.3 0.0 — 
7 Electrical engineering 9.0 33.1 9.2 ed. 1.2 —_— 
8 Mechanical engineering 5.3 19.0 5.4 =—15 1.3 — 
9 Clothing and textiles 15.1 —23.4 15.3 =—3.9 22 —_ 

10 Other consumer goods 4.2 9.5 4.4 —1.4 1.3 — 

11 Construction and housing 2.8 11.6 oud —1.3 2.6 — 

12 Market services 3.4 8.8 Bhi —1.6 3.8 — 

13 Nonmarket services 1.8 4.4 1.8 15 4 a 


* As relative wages are held constant, skilled and unskilled sectoral employment alter in the 
same proportion to overall sectoral employment. 

>The leftward movement of both the demand and supply curves can lead to an increase in the 
relative price of the domestic good. This result is, however, very sensitive to the chosen param- 
eters. In all likelihood the price will fall. 


Structural and Trade Effects 


The sectoral effects of agricultural liberalization are documented in table 
4.9. As to be expected, output in agriculture and food processing decreases 
by 24.7 and 10.3 percent, respectively. This is mirrored by a similar fall in 
sectoral employment, and a decrease in land rentals (the factor specific to 
the agriculture sector) of 17.2 percent. Both these factors are crucial in 
describing the political economy of protection. This is particularly so if labor 
and capital in agriculture are viewed as also being sector-specific: the removal 
of agricultural protection would substantially reduce returns to these factors 
—hence farmers’ opposition to a radical reform of existing price and market 
policies. 

Output and employment in all other sectors would increase, particularly in 
the two important engineering sectors. In other words, agricultural protec- 
tion taxes these industries through general equilibrium processes such as 
wage, tax, and exchange rate behavior. Rather surprisingly, output in three 
protected sectors (coal mining, iron and steel, clothing and textiles) grows 
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following partial liberalization. As partial liberalization within a distorted sys- 
tem can lead to unpleasant surprises (theory of second best), we also pres- 
ent in table 4.9 the changes in sectoral output arising from a full liberalization 
(see Kirkpatrick 1988). Particularly noticeable are the coal mining and cloth- 
ing and textiles sectors where partial liberalization results in output increases, 
yet full liberalization leads exactly to the reverse. With the minor exception 
of aerospace, all other sectors move in the correct general direction. This 
suggests that the best package of liberalization is one which does not focus 
attention solely on agriculture but on the sectors with the highest protec- 
tion. In terms of international trade negotiations and the current Uruguay 
Round, our analysis suggests a Tokyo Round approach, i.e., across-the-board 
cuts of protective measures with greater reductions in the more highly pro- 
tected sectors —agriculture and clothing and textiles. 

Also of interest from table 4.9 is the implication that iron and steel, one of 
the protected sectors, is in fact taxed by agricultural protection. The sup- 
porting measures for this industry are primarily offsets for distortions else- 
where in the economy. Whether the nature of the game is such that these 
production increases would be accepted by other countries is a question not 
dealt with by our present model. 

Reflecting the structural shift in production are important changes in the 
commodity composition of trade, presented in table 4.10. As expected, agri- 
cultural exports decline and imports substantially increase. Food-processing 
imports increase by around 72 percent. Matching the increase in agricultural 
and food-processing imports is a decline in the imports of all other commodi- 
ties, in particular clothing and textiles (— 15.3 percent). With full liberaliza- 
tion this result is, of course, reversed; clothing and textiles and coal imports 
substantially increase. On the other hand, basic commodities (this includes 
chemicals) and electrical and mechanical engineering all increase their net 
export positions. These results are consistent with the fact that these indus- 
tries have a comparative advantage in Germany (Donges et al. 1988). The 
simulation results therefore generally support the claim that agricultural pro- 
tection taxes the classic export industries, reducing their net exports, pro- 
duction, and employment. ?° 


Conclusions 


The objective of the present study has been the enhancement of agricultural 
policy reform by improving transparency of the real economywide costs of 
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Table 4.10 Sectoral Development of Foreign Trade Following an 
Agricultural Trade Liberalization (percentage change in variable) 


1980 share of Volume of Price of 
Production sector Imports Exports Imports Exports Imports? Exports” 
1 Agriculture tht 0.7 33.9 -31.0 -—44.0 eas, 
2 Food processing 5.8 4.0 71.9 2.3. -11.8 —1.1 
3 Coal mining 0.4 1.0 —9.6 2.9 0.0 -1.5 
4 Iron and steel 3.9 6.1 —3.5 9.2 0.0 -—1.5 
5 Basic commodities 39.7 18.9 —0.4 5.4 0.0 —1.1 
6 Aerospace 1.0 0.5 0.7 6.6 0.0 -1.3 
7 Electrical engineering 6.9 9.5 —1.8 14.4 0.0 —1.4 
8 Mechanical engineering 10.6 32.0 —4.7 t3 0.0 =15 
9 Clothing and textiles 6.9 Side adlove 6.6 0.0 —3.3 
10 Other consumer goods aD 7.0 —6.4 2.8 0.0 —1.4 
11 Construction and housing 1.6 Zo 0.4 1.3 0.0 =13 
12 Market services 8.0 14.3 0.5 3:2 0.0 -—1.6 


13 Nonmarket services — = = = as 2S 


“Import price in domestic currency including tariffs. Foreign prices are fixed. 
> Foreign currency export price including the effect of any export subsidies. 


current agricultural policies and the gains that would be possible from liberal- 
ization. We have therefore focused on broad aggregates, neglecting the 
detailed commodity composition of agriculture, which is normally of central 
interest in public debate. 

The approach which we have followed shows that quantifying the budget- 
ary costs, or undertaking a consumer surplus analysis, does not capture fully 
the economywide costs of the German government support programs for 
the agricultural sector. Our use of the term “cost” is more differentiated. 
With this in mind, the primary cost associated with agricultural protection 
(under conditions of real wage rigidity) is a decrease in the level of overall 
employment on the order of 200,000 to 400,000 workers, and a loss in income 
of about 3 percent: expansion of employment in the two agricultural sectors 
has been bought at the cost of lower overall employment. Seen on a sectoral 
level, agricultural protection lowers employment and output in practically all 
other sectors, particularly those, such as electrical and mechanical engineer- 
ing, in which West Germany is perceived to have a comparative advantage. 
Classic export industries are therefore taxed by agricultural protection. Under 
the contrary policy —agricultural trade liberalization—there is the prospect 
for society to achieve higher employment and income levels. This general 
benefit is the obverse of the reported economywide costs of agricultural 
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protection. Our analysis has also shown that taking a liberalization strategy 
beyond agriculture to encompass the whole economy would result in even 
more significant net output and employment effects. 

It was therefore a timely decision to put agricultural trade liberalization on 
the agenda for the Uruguay Round, which started early in 1987 under the 
auspices of the GATT. However, there is no need for the German federal 
government and the other member governments of the EC to wait for the 
completion of the Uruguay Round before embarking on a market-oriented 
reform of the CAP; as demonstrated here, such reform would be in their 
own best interest. 

So far, policy decisions have gone in the wrong direction—treating the 
symptoms rather than the disease’!—and, furthermore, are not satisfying 
the farmers (who believe that they are harmed by these policies). In a liber- 
alization strategy the farmers would also lose, mainly because the reduction 
of agricultural prices would depress land rentals and the value of other sector- 
specific assets such as buildings and livestock. This may be the root cause of 
the resistance within the farming community to the overdue reform. It may 
therefore be necessary to consider whether this resistance could be over- 
come by a scheme which compensates farmers for these wealth losses. As 
first suggested by Professor Giersch, this could be undertaken by an issue of 
government bonds to be allocated among farmers, who could then use the 
interest income or proceeds from the sale of their bonds for whatever pur- 
pose they considered profitable: in agriculture (but then at world market 
prices), in forestry, in industry, or in services in either rural or nonrural 
areas. The details of such a scheme are currently under investigation. 


Notes 


1. See Gerken et al. (1985) and Jiittemeier (1987). 

2. Since 1984 the value-added tax actually has been negative. 

3. Germany’s contribution to the EC agricultural budget amounted to about 28 
percent of DM 13.2 billion in 1985. 

4. Related to the number of farm owners, the financial cost in 1985 was DM 
26,460. 

5. For a discussion of the measurement problems see for example OECD (1987) 
and U.S. Department of Agriculture (1987). 

6. See World Bank, World Development Report 1986, 23. In a world comparison, 
countries with higher nominal protection rates include Sweden, Italy, and Japan. EC 
partners the United Kingdom and France have lower rates. 
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7. The model is derived from the ORANI work of Dixon et al. (1982) and an earlier 
version is documented in Gerken and Gross (1985). Previous applications include 
studies on steel subsidies (Gerken, Gross, and Laechler 1986), subsidy reductions 
(Gerken et al. 1985), and trade liberalization (Kirkpatrick 1988), as well as studies 
on the impact of alternative subsidies-cum-import protection packages (Donges and 
Glissmann 1987; Donges et al. 1988). The model is currently being once more refined 
and extended (Kirkpatrick 1987). 

8. These are concepts to measure the subsidy needed to compensate producers 
(consumers) for the income loss (price increase) likely to occur if all farm support 
programs were eliminated. 

9. The results generally support the findings by Stoeckel (1985) for the EC as a 
whole —that the CAP has caused a substantial loss of jobs. 

10. See Clements and Sjaastad (1984) for a discussion of the mechanism by which 
the cost of sectoral protection is passed on to other (the less protected) activities. 

11. This assessment need not be modified in the light of the agreements reached 
at the special summit in February 1988, which took place after this study had been 
written. On the contrary, the idea has been reinforced that budgetary outlays are the 
only costs and that the German “national” interest is served by agricultural protection. 
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5. Domestic Effects of Agricultural 
Protection in Asian Countries with Special 
Reference to Korea 


David Vincent 


Summary 


Government protection of domestic agriculture is widespread in the Asian 
region. Rates of protection, as measured by conventional domestic-to-border 
price ratios for agricultural products, have grown at a rapid rate for the East 
Asian economies of Japan, Korea, and Taiwan, reaching levels which are now 
commensurate with, or exceed, those of the European Community. 

This rapid growth of agricultural protection reflects the attempts by respec- 
tive governments to cushion (and in the case of Korea, eliminate) the adverse 
adjustment pressures imposed on domestic agriculture by the spectacular 
rates of export-led manufacturing growth achieved by these countries. The 
policy response of increased agricultural protection has had inevitable conse- 
quences in turn for the growth prospects of both agricultural and nonagricul- 
tural activities and for overall economic performance in these countries. 
Results from a computable general equilibrium model analysis of the effects 
of agricultural protection in one such country, Korea, suggest the following. 

Agricultural protection in Korea has substantially reduced the volume of 
competing agricultural imports into that country. In the absence of such 
protection agricultural import volumes would more than double. 

This in turn has allowed domestic agricultural producers to raise selling 
prices and greatly expand their output (by up to 20 percent) and employment 
(by up to 60 percent) measured against the situation which would have existed 
in the absence of agricultural protection. 
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As a result, farm incomes in Korea have been raised significantly —more 
than 40 percent in real terms for producers of cereals, about 20 percent for 
producers of other crops, and about 12 percent for producers of livestock 
—principally through an escalation in the returns earned by agricultural land. 
The price of agricultural cropland has been inflated by about 44 percent in 
the case of cereals and 28 percent in the case of other crops. 

Thus, ignoring its wider effects, the policy of agricultural protection in 
Korea has gone a long way toward meeting its narrowly specified objectives. 
However, these gains to agriculture have been achieved at considerable cost 
to other sectors of Korean economic activity. 

Measured against an economy characterized by an inflexible labor market 
with respect to nominal wages, these costs are in the form of a substantial 
reduction in real wages and in the international competitiveness of Korean 
export activities, and, to a lesser extent, in sectors outside agriculture com- 
peting for domestic market share against imports. As a result export, out- 
put, employment, and incomes in these sectors have been heavily cur- 
tailed relative to the situation of no agricultural protection. As an example, 
the model projects that if agricultural protection were removed, then, as a 
consequence of the deflationary effect on domestic prices, particularly food 
prices, real wages CPI-deflated would increase by about 6 percent (around 
277,000 won) in 1987. Aggregate export earnings would increase by nearly 
9 percent, equivalent to about 3,329 billion won in 1987. Assuming that the 
labor market gains were taken in the form of increased aggregate employ- 
ment at a constant real wage, then the results indicate that the removal of 
agricultural protection would provide a boost of more than 8 percent to total 
employment. 

Measured against an economy characterized by flexible adjustment of the 
labor market, these costs are in the form of reduced exports, output, and 
employment in Korean manufacturing and a sizable reduction in the economy- 
wide wage level, total labor income, and the share of the national income 
going to labor. For example, the results suggest that the removal of agricul- 
tural protection would lead to a boost to aggregate exports of about 4,484 
billion won, increased employment in various processing and manufacturing 
activities of about 580,000 jobs, and an increase in the average wage level of 
about 250,000 won per worker in 1987. Clear winners from agricultural pro- 
tection in Korea are the owners of agricultural land. 

Increasing numbers of Asian economies are moving along the path of eco- 
nomic development experienced initially by Japan and subsequently by Korea 
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and Taiwan. This path is characterized by rapidly rising national incomes 
generated by export-led manufacturing growth, with the resultant adjust- 
ment pressures on agriculture being offset by escalating domestic agricul- 
tural protection. This suggests that the conclusions drawn from the Korean 
case study are likely to be more widely applicable throughout Asia in the 
near future. 


Introduction 


This chapter addresses the issue of agricultural protection in the Asian 
region, its evolution, present level, and effects. Countries within the Asian 
region exhibit considerable differences in government policies towards agri- 
culture. In part this reflects the diversity among such countries with regard 
to agricultural land endowment, stage of economic development, growth 
strategy being pursued, and sectoral composition of economic activity and 
employment. In considering the effects of agricultural protection in Asian 
countries it is difficult, therefore, to make broad generalizations. Rather, a 
case study approach which takes into account the salient features of individ- 
ual countries or country categories that comprise the Asian region is needed. 

The discussion is structured as follows. The next section compares the 
recent economic performance of selected Asian economies and the present 
structure and relative importance of the agricultural sector in each country. 
An understanding of the development process in each country and the impli- 
cations for the agricultural sector is a necessary precursor to interpreting 
current patterns of agricultural protection in Asia. This forms the subject of 
the third section. This analysis clearly identifies the East Asian countries of 
Japan, the Republic of Korea (hereafter Korea), and Taiwan as being those in 
which agricultural protection is currently highest and likely to be imposing 
significant costs on the performance of other sectors and on the economy as 
a whole. In the final section a computable general equilibrium model of the 
Korean economy is used to study in some detail the effects of Korean agri- 
cultural protection on domestic economic performance. 


Agriculture in Asian Economies 


Table 5.1 provides some summary information on economic performance, 
the commodity composition of agricultural production, and the importance of 
agriculture in the economy for a selection of Asian countries. These statis- 
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Table 5.1 Importance of Agriculture in Selected Asian Economies 


North 
Asia 





East Asia 


China Japan Korea 


Commodity composition 


of food production? 
Rice 
Wheat 
Coarse grain 
Sugar 
Dairy 
Ruminant meat 
Nonruminant 
meat 


Share of agriculture 
in GDP> 


Share of agricultural 
employment in total 
employment? 


Recent economic 
performance® 
Annual growth 
rate of economy 
(percent) 
1960-1980 
1980-1985 
Annual growth 
rate of 
agriculture 
(percent) 
1960-1980 
1980-1985 


0.27 
0.29 
0.14 
0.01 
0.03 
0.03 


0.23 


0.33 


0.74 


6.4 
9.8 


3.0 
9.4 


0.22 
0.02 
0.01 
0.01 
0.26 
0.21 


0.29 


0.03 


0.11 


6.3 
3.8 


0.8 
1.6 


0.57 
0.00 
0.02 
0.00 
0.10 
0.12 


0.19 


0.14 


0.36 


2) 15) 
12) 


3.0 
6.3 


Tai- 


0.32 
0.00 
0.01 
0.03 
0.00 
0.01 


0.63 


0.06 


0.27 


ASEAN 


Indo- Philip- Thai- 
nesia pines land 


0.51 
0.00 
0.10 
0.09 
0.00 
0.11 


0.66 
0.00 
0.08 
0.08 
0.01 
0.09 


0.31 
0.00 
0.11 
0.10 
0.01 
0.14 


0.08 


0.24 


O'57.) (0552 


HD BY 
SO Os 


7.4 
pl 


4.3 
3} I 


4.6 
iad 


4.9 
3.4 


West Asia 


153 


Paki- Bangla- 
stan desh 


India 


0.35 
0.17 
0.09 
0.03 
0.31 
0.04 


3.8 
BY, 


2.8 
Poh 


0.09 
0.32 
0.02 
0.02 
0.23 
0.30 


0.02 


0.55 


5.2 
6.0 


ec 
Za 


0.76 
0.05 
0.00 
0.00 
0.08 
0.08 


0.03 


0.50 


0.75 


2.4 
3.6 


1.5 
2.8 


*Figures represent shares computed from producer value of production and refer to 1985-86. 
>Figures for countries except Taiwan refer to 1985 and were obtained from the World Bank 
(1987). Figures for Taiwan refer to 1980 and were obtained from Anderson and Hayami (1986). 
© Obtained from the World Bank (1987). 
Sources: Food and Agriculture Organization, Production Yearbook (Rome: FAO, 1987), and Tai- 
wan Department of Agriculture and Forestry, Taiwan Agricultural Yearbook (Taipei: Taiwan 
Department of Agriculture, 1987). 


tics are a useful aid to interpreting the different intensities of domestic agri- 
cultural protection which have emerged throughout the Asian region. 

The table considers countries from North Asia (China), East Asia (Japan, 
Korea, Taiwan), three members of the ASEAN group (Indonesia, Philip- 
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pines, Thailand), and countries of the Indian subcontinent (India, Pakistan, 
Bangladesh). While this coverage is not exhaustive, it is sufficiently compre- 
hensive to encompass most of the economic activity of the Asian region, and 
sufficiently diverse to represent each of the archetypical Asian economies 
with respect to agricultural resource base, stage of agricultural develop- 
ment, and stance towards agricultural assistance. 

Agricultural production in each country is dominated by food production. 
In table 5.1 this is divided into seven categories of commodities: rice, wheat, 
coarse grains, sugar, dairy, ruminant meat, nonruminant meat.? 

China has experienced rapid economic growth in recent years. As a result 
of wide scale liberalization of domestic agricultural pricing policies, growth 
of the Chinese agricultural sector has matched that of the economy as a 
whole. Agriculture, which is dominated by rice and wheat, represents about 
one-third of Chinese GDP and employs three-quarters of the work force. 

The three East Asian countries of Japan, Korea, and Taiwan have all expe- 
rienced high rates of economic growth over the past two decades, although 
Japan's growth rate has fallen considerably in recent years. Agriculture’s share 
in GDP and employment has declined rapidly in these countries to levels 
which are very low compared with Asia as a whole. Within the group Korea's 
agricultural share in GDP and employment is the highest. The rate of growth 
of agriculture in Korea has increased markedly in the 1980s in response to 
rapidly escalating protection to that sector (see next section) although agri- 
culture’s share of GDP has continued to decline. The sectoral composition of 
food production in each country is dominated by rice and nonruminant meat. 

The ASEAN countries included in table 5.1 have a considerably greater 
agricultural land base per capita than the three East Asian countries. Although 
the agricultural sectors of these countries grew substantially over the past 
two decades, agriculture’s growth rate was less than that for the economy as 
a whole in each country. While agriculture’s share of total output and employ- 
ment in each country has steadily declined, agriculture represents a 
significantly higher proportion of GDP and total employment in these coun- 
tries than is the case for East Asia. Rice and sugar are the predominant 
agricultural activities, with nonruminant meat being particularly important in 
Thailand and the Philippines. 

The West Asian countries in the table have exhibited somewhat lower 
rates of economic growth than that experienced for Asia as a whole. Although 
agriculture’s share of GDP and employment has declined in each country, 
agriculture accounts for half of total economic activity in Bangladesh and 
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one-quarter to one-third in Pakistan and India. Agricultural employment rep- 
resents 55 to 75 percent of the labor force in these countries. In India food 
production is dominated by rice, wheat, and dairy. In Pakistan wheat and 
ruminant meat are important, while for Bangladesh rice accounts for over 
three-quarters of total food production. 


Agricultural Protection in Asian Countries 


The previous section has highlighted the generally rapid economic expan- 
sion achieved by most Asian countries over the past two decades. Average 
rates of growth throughout much of the region have been more than double 
those for the world as a whole. This growth performance has been most 
spectacular for the East Asian countries who have vigorously pursued an 
outward-looking strategy centered on exports of manufactures. While the 
rapid industrialization oft this part of Asia has resulted in rising national incomes 


and living standards, it has also1 imposed severe gdlusiment pressures on the 
domestic agricultural sectors of industrializing countries.” 

These pressures have encouraged increased import penetration of agri- 
cultural products and resulted in a decline in agriculture’s share of GDP and 
employment. The policy response of governments to this reduction in agri- 
culture’s comparative advantage induced by growth of manufacturing has been 
to attempt to slow the rate of adjustment out of agriculture by progressively 
altering the structure of domestic industry incentives in agriculture’s favor. 
In part this policy response has also been motivated in some countries by a 
desire to achieve a measure of food self-sufficiency irrespective of the domes- 


tic resource costs. 





Why Do Governments Intervene in Agriculture? 


Government intervention in agriculture is a worldwide rather than just an 
Asian phenomenon. Many studies have examined the reasons why it is so 
widespread and so vigorously pursued. One proposition with considerable 
factual support is that, by and large, governments in poor countries tend to 
tax agriculture relative to other tradable sectors. They do this directly via 
domestic pricing policies and indirectly by maintaining overvalued exchange 
rates. This is despite the overwhelming evidence that taxing agriculture in 
order to free resources to manufacturing distorts comparative advantage in 
low-income countries and retards economic growth. However, as the pro- 
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cess of economic development leads to national income growth, the bias in 
sectoral policies against agriculture changes to a bias towards agriculture. 
This change occurs at an earlier stage of economic growth for countries 
whose agricultural resource base, especially land, and hence comparative 
advantage in agriculture, is lowest. 

Anderson and Hayami (1986) provide an explanation of why countries 
change from taxing to subsidizing agriculture as their economies grow. Their 
explanation is centered on the economic theory of politics, the basic axiom 
of which is that political leaders devise policies to maximize their chances of 
holding power. The more an interest group expects to gain from a particular 
policy the greater its demands on government to provide it. Conversely, the 
more effective the opposition from groups who would lose by that policy, the 
higher the political cost of supplying it. As per capita incomes grow the 
decreasing importance of food prices in household expenditure ensures that 
political pressure for lower food prices diminishes. Manufacturing-led eco- 
nomic growth increases adjustment pressures on agriculture and hence 
demands by farmers for compensating assistance to reduce these pressures. 
At the same time the declining relative importance of agriculture in total 
output and employment makes it less costly politically for governments to 
accede to farmer pressures. 

The proposition that in the course of economic growth governments switch 
from taxing to subsidizing agriculture is strongly supported by the East Asian 
experience. There are also signs that it is being followed in ASEAN. Table 
5.2 indicates how nominal rates of agricultural protection (measured in terms 
of the percentage by which domestic producer prices exceed border prices) 
have escalated in Japan, Korea, and Taiwan since 1955, while over the same 
period the share of agriculture in GDP in each country has steadily dimin- 
ished. This coincides with the period of rapid industrialization, and hence 
increased adjustment pressures on domestic agriculture, experienced by these 
countries. 

In the case of Korea and Taiwan, where the process of industnialization 
lagged behind Japan, the effects of government sectoral policies were to hold 
producer prices for agriculture below world prices until as late as the mid- 
1960s. Since then discrimination in favor of agriculture has grown rapidly to 
reach extremely high levels, particularly in Korea. 
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Table 5.2 Nominal Rates of Agricultural Protection in East Asia: 
1955-1984 


1955 1960 1965 1970) 1975 1980 1984 


Nominal rate of agricultural 
protection (percent) 


Japan 18 41 69 74 76 85 102 

Korea —45 —15 —4 29 30 7 137 

Taiwan 7, =3 =a 2 20 52 43 
Share of agriculture in GDP 

Japan 3 10 7 5 4 3 3 

Korea 45 40 39 Pal 22 14 14 

Taiwan 28 27 23 15 12 7 6 


*Defined as the percentage by which the producer price exceeds the border price. The esti- 
mates shown are the weighted averages for twelve commodities using production valued at 
border prices as weights. The twelve commodities are rice, wheat, barley, corn, oats, rye, 
beef, pork, chicken, eggs, milk, and sugar. 

Sources: Hayami (1987) and Honma and Hayami (1986). 


Current Rates of Agricultural Assistance in Asian Countries 


Table 5.3 provides estimates of rates of assistance afforded each of seven 
food commodity categories in the ten Asian countries. The estimates refer 
to the 1980—86 period. They are expressed as ratios of the domestic pro- 
ducer price inclusive of subsidies to the border price. The domestic pro- 
ducer price has been calculated as the world reference price plus the pro- 
ducer subsidy equivalent of assistance per unit of production. The measure 
of assistance calculated in this way is similar to that provided by the producer 
subsidy equivalent concept (PSE) used by the OECD and U.S. Department 
of Agriculture.* A ratio of less than one indicates that government policies 
act to lower the producer price of a particular product relative to the border 
price.* For example, domestic pricing policies for rice in Thailand over the 
1980-82 period resulted in the domestic producer price of rice being only 75 
percent of the border price. By contrast the producer price of rice to Japa- 
nese farmers was estimated at more than five times the border price. 
Before interpreting the estimates in table 5.3 it should be emphasized that 
summary measures of assistance calculated in this way have a limited value 
for economic interpretation. This is especially so when such measures are 
considered for a particular sector independent of the degree of assistance 
received by other sectors. This measure of assistance does not set out the 
tax effect on an industry of subsidies provided elsewhere in the economy, the 
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Table 5.3 Estimates of Rates of Agricultural Assistance in Selected Asian 
Countries: 1980-1986 








North 
Asia East Asia ASEAN West Asia 
Tai- Indo- Philip- Thai- Paki- Bangla- 
China* Japan” Korea* wan? nesia pines land India stan® desh® 
Commodity 
Rice 0.90 6.60 3.05 1.70 0.857 1.00% 0.75? 0.85% 0.75 0.95 
Wheat 1.50 10.00 1.10 3.00 1.007 1.00? 1.00% 0.70% 0.90 1.00 
Coarse grain 1.30 10.70 2.35 1.60 0.95 1.00? 0.95% 1.00° 0.90 1.00 
Sugar 115 3.05 4.20 3.45 1.407 1.00% 0.90? 0.80° 0.70 0.60 
Dairy 2.90 5.20 2.00 1.50 1.60° 1.70° 1.60° 1-505) ;eSmeaean 


Ruminant meat 0.75 2:55 3:25 1:55 -1:80°- 1.007 0.95° 100Ssq000RGou 
Nonruminant 
meat 0.70 1.10 1.30 21.10 2:;00° 1.25* 100° L003 aie oe 


Note: The rate of assistance is calculated as the ratio of the domestic producer price inclusive of 
subsidies to the border price expressed in domestic currency units. 

* Based on USDA estimates of PSEs for 1984. 

> Estimates refer to 1986. 

“Estimates refer to 1980-82. 

“Based on USDA estimates of PSEs for 1982-1984. 

Source: The estimates are taken from Walker (1988). These have been derived by building on 
the work of Tyers and Phillips (1986) and U.S. Department of Agriculture (1987). 


products of which may be purchased as inputs by the industry in question at 
inflated (subsidy inclusive) prices. In addition, such measures do not take 
into account the supply and demand responses as a result of the subsidy in 
the subsidized sector and the flow-on effects to closely related industries and 
the economy as a whole. They therefore have nothing at all to say about the 
economic cost of agricultural protection in a particular country in terms of its 
effect on the level and sectoral composition of economic activity and employ- 
ment. Nor do they capture what would happen to world commodity prices if 
protection were removed on either a unilateral or a multilateral basis. To do 
this requires a framework of analysis which traces the effects of removing 
such assistance on the behavior of producers and consumers of agricultural 
produets and, through direct and indirect linkages with other sectors, on the 
economy as a whole. 
Despite these caveats, the following points can be drawn from table 5.3. 


—With few exceptions (rice in China, Indonesia, Thailand, and West Asia; 
sugar in Thailand and West Asia; and ruminant meat in China, Thailand, 
and Bangladesh) producer prices exceed border prices for food com- 
modities in Asian countries, often by very large amounts. 


Agricultural Protection in Asian Countries 159 


—Rates of assistance are highest in Japan, Korea, and Taiwan across most 
product groups relative to those in other Asian countries. Assistance is a 
good deal less in ASEAN countries. With the exception of the dairy 
group, rates of assistance are negative, zero, or modest in China and the 
West Asian countries. 

—All countries in the region provide high rates of assistance to their domes- 
tic dairying sectors. 

—Within a particular country the dispersion of assistance rates between 
agricultural commodities which compete for a common land base is often 
very large. Hence it is likely that agricultural assistance in these coun- 
tries, as well as distorting the allocation of resources between agricul- 
tural and other activities, is also distorting the input structure and prod- 
uct mix of the agricultural sector. Both the within sector and between 
sector efficiency losses from this protection may well be large. 


The clear message from table 5.3 is that, in terms of the effects of agricul- 
tural protection on domestic economic performance in each country, the most 
interesting Asian countries for detailed study are Japan, Korea, and Taiwan. 
The Japanese situation is covered in a separate chapter in this volume. In the 
remainder of this chapter the case of Korea is considered in some detail. 


Measuring the Effects of Agricultural Protection in Korea 


In the 1950s industry policy in Korea was characterized by import-substituting 
industrialization. This low-growth strategy was supported by manufacturing 
tariffs and the direct taxation of domestic agricultural production. This in 
turn had the effect of holding down domestic food prices and hence the wage 
demands of industrial workers. Export-oriented industrialization began in 
the 1960s encouraged by a reduction in manufacturing tariffs and the removal 
of taxes on agricultural production. Manufacturing was largely based on the 
transformation of imported raw materials and components into finished or 
semifinished products for export. This international trade orientation has 
allowed Korea's manufacturing sector to expand far beyond the limits imposed 
by reliance on the domestic market. Exports now represent about 38 per- 
cent of Korean GDP. 

From the mid-1960s to the mid-1970s exports were mainly light manufac- 
tured goods, especially textiles, footwear, plywood, and unsophisticated elec- 
tronic products. Korea has become less competitive in these products as 
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economic development has proceeded. Increasingly, exports have shifted 
towards heavy industrial goods and more sophisticated electronic equipment. 

This manufacturing export growth strategy has been spectacularly suc- 
cessful. At the end of the Korean War in 1953 the Korean economy was 
dominated by peasant agriculture, which represented about 90 percent of 
GDP. Average income per head of population was U.S. $450 per year (1987). 
Throughout the 1950s Korea was one of the world’s poorest countries, heav- 
ily dependent on U.S. economic aid. In 1987 income per head of population 
had reached $2,900 and agriculture’s share of GDP had fallen to about 14 
percent. The rate of economic growth has averaged more than 8 percent 
annually since the mid-1960s. 

For much of the phase of export-led industrialization Korea has maintained 
significant restrictions against imported manufactured goods in addition to its 
protection of domestic agriculture. Since 1980 there has been a progressive 
relaxation of restrictions against manufactured imports so that now there are 
few substantive import restrictions outside of those on primary products and 
processed foods. Since the 1970s and in line with the rapid shift in compara- 
tive advantage from agriculture to manufacturing, the domestic policy stance 
towards agriculture has been one of steadily increased protection. The stated 
government objectives of this policy have been to ensure that (1) the growth 
in farm incomes keeps pace with the growth in nonfarm incomes, and (2) a 
high degree of food security is achieved. Ignoring for the present its eco- 
nomic costs, the policy appears to have been moderately successful in achiev- 
ing its aims (Anderson 1987). The incomes of farm households have main- 
tained parity with the incomes of nonfarm households and a high degree of 
self-sufficiency in grain production, especially rice, has been achieved, though 
self-sufficiency in ruminant meat production has fallen. However, the degree 
of self-sufficiency achieved in agricultural products has necessitated an increas- 
ing reliance on imported agricultural inputs, especially fertilizers and animal 
feedstuffs. 

As noted in table 5.3, the achievement of the government policy objec- 
tives of farm income parity and food self-sufficiency has involved a steady 
increase in the wedge between domestic producer (and consumer) prices for 
food and border prices sustained mainly by tariffs and quantitative restric- 
tions against food imports. ° The result is that the rate of protection to Korean 
agriculture as measured by domestic-border price differentials now rivals 
that of Japan. 

Anderson (1987) provides a quantitative assessment of the effects of Ko- 
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rean agricultural protection on food production, consumption, and imports in 
that country. His analysis is based on a partial equilibrium model of agricul- 
tural food markets in Korea. While this model captures the transfers from 
consumers to producers caused by agricultural protection, it is unable to 
address the economywide effects of this protection. It is to these effects that 
we now turn. 


An Economywide Model for Korea 


The effects of domestic agricultural protection in Korea can be dealt with in a 
comprehensive manner using an economywide framework. This framework 
must distinguish the direct linkages, both forward and backward, between 
agricultural activities, other domestic sectors, and world trade. These 
so-called input-output linkages specify the inputs of other domestic sectors 
and overseas suppliers to agriculture and the sales of sector products to the 
various categories of domestic users and exports. In addition, and perhaps 
more importantly, the framework must capture the indirect linkages between 
agriculture and other sectors by recognizing that agriculture competes with 
other sectors in an economy which is itself subject to overall constraints. 
Examples are the foreign exchange constraint which requires consistency 
between the current account outcome and the willingness of the rest of the 
world to lend to or accept capital from that country, and the constraint on 
total labor supply. The operation of these and other constraints ensures that 
the performance of industries is linked irrespective of whatever input-output 
connections might exist between them. For example, to the extent that 
increased protection to one sector bids up the price of labor employed by 
that sector, other sectors must also pay a higher price to attract labor. 

To capture the direct and indirect linkages between agriculture, other sec- 
tors of the domestic economy, and world trade the Centre for International 
Economics has developed an economywide general equilibrium model of the 
Korean economy.® This model is of the comparative-static neoclassical type. 
Its theoretical structure is based on that of the ORANI general equilibrium 
framework of Dixon et al. (1982). The model is centered on a 1980 system 
of input-output accounts published by the Bank of Korea. It distinguishes 
thirteen production sectors, three for agriculture, two other resource-based 
sectors, five manufacturing sectors, one of which is concerned with food 
processing, and three service sectors..The choice of sectors reflects the 
basic orientation of the study (the effects of agricultural protection) and the 
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need to distinguish export- from import-competing activities. 

Industry production technology in each sector is depicted by two level 
nested functions. At the first level different categories of purchased inputs 
and an aggregate of primary factors are assumed to be used in fixed propor- 
tions. At the second level constant elasticity of substitution (CES) is allowed 
between domestic and imported sources of a particular input category and 
between the primary factors land, capital, and labor.’ Each of the agricultural 
sectors (cereals, other crops, livestock) is modeled as using its own 
commodity-specific land base, with the model solving for different rental 
prices on each type of land.® 

The labor market is characterized by only one type of labor, which is 
assumed to be mobile across all sectors. In each of the agricultural sectors 
the labor force is divided between hired workers and family (including owner-_ 
operator) labor. This distinction is particularly important. On a persons basis, 
only 9 percent of the farm labor force is rewarded out of wages paid, with the 
remainder being rewarded from the gross operating surplus of the farm sec- 
tor. In the very short term, family labor can be regarded as being immobile in_ 
much the same way as farm. capital.° In the medium term, however, the 
situation is different, as witnessed by the decline in the farm labor force from 
about two-thirds of the total labor force in the 1950s to about one-third in the 
1980s. 

Capital is modeled as being sector-specific in the short term. Relative 
rates of return on that capital deviate between sectors in response to eco- 
nomic changes. Over the longer term, capital mobility between sectors is 
assumed to take place to eliminate these deviations. The model contains a 
simple theory for allocating aggregate investment between sectors. ° New 
investment does not augment the capital stock in the short term. 

On the demand side, the thirteen categories of domestic and imported 
products are absorbed by industries, as inputs into current production and 
capital formation, by households, and by government. Private consumption 
behavior is depicted by the conventional utility maximization framework. One 
representative household is assumed to substitute between different catego- 
ries of consumer goods and between domestic and imported sources of these 
goods. 1 Government demands are simply indexed to total private consump- 
tion demands. Their composition is set exogenously. 

Exports are determined according to the differential between domestic 
costs of exporting industries and world export prices in local currency. For- 
eign demand curves facing all Korean exports are assumed to be highly 
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elastic.!? World import prices are assumed independent of Korean import 
demands. 

Macroeconomic behavior is largely exogenous or determined by the way 
in which the model is closed. Total real domestic absorption (aggregate expen- 
diture by households, government, and private investment) is either set exog- 
enously or determined by the difference between the outcome for real gross 
domestic product and the balance of trade. The shares of this absorption 
between component parts are set exogenously. The government’s public 
sector borrowing requirement (PSBR) is always endogenous. 

The model incorporates a number of different prices for each activity 
—producer prices, export prices, and import prices. Margins and taxes 
levied on commodity flows within the domestic economy are not explicitly 
modeled. 

The nominal exchange rate is the numeraire. While the model is able to 
explain movements in the real exchange rate, it is unable to explain how 
much of a given change in the real exchange rate is due to a change in the 
nominal exchange rate between Korea and the rest of the world on the one 
hand, or differences in the rate of inflation between Korea and the rest of the 
world on the other. 


The Effects of Removing Agricultural Protection 


Agricultural protection in Korea is dominated by the use of quantitative 
restrictions against imports and to a lesser extent import tariffs. These bor- 
der protection measures raise producer prices (and hence encourage self- 
sufficiency and raise farm incomes) well above world prices. Behind this 
protection, large-scale domestic procurement and price setting programs 
are operated by the government, particularly in the case of grains. 

The e domestic implications of agricultural protection in Korea are assessed 
by using the model to determine the effects of its removal. These effects will 
depend critically on the nature of the adjustment environment envisaged, in 
particular: the degree to which labor market gains are shared between 
increased real wages and increased employment; the extent to which real 
income gains are shared between increased domestic spending and an 
improvement in the trade balance; and the degree to which capital is mobile 
between domestic sectors and between Korea and the rest of the world. 

Table 5.4 contains model projections, for a range of variables of interest, 
of the effects of removing protection to each of the agricultural sectors 
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distinguished—cereals (mainly rice), other crops, and livestock. In the case 
of the farm-based livestock sector, assistance is provided via protection against 
imports of livestock products. Based on the rates of assistance estimated for 
these product categories for the mid-1980s as shown in table 5.3, the removal 
of protection would result in the following reduction in the power of the tariff 
and hence local price of competing imports:'* cereals (61 percent), other 
crops (67 percent), livestock (69 percent), and food products, which includes 
livestock products (28 percent). 

The table contains two columns of results. They refer to different assump- 
tions about the extent of macroeconomic and labor market adjustment 
assumed to take place in response to the removal of protection. Both refer to 
an adjustment horizon in which capital in use in each industry is assumed 
fixed. Industry investment takes place but is not allowed to augment indus- 
try capital stocks. Hence the adjustment horizon refers to a calendar time 
period long enough for industries to alter their investment plans (and hence 
the demands faced by industries producing capital goods) in response to 
changes in their growth prospects following the removal of agricultural pro- 
tection, but short enough for the effects of new investment on capital stocks 
to be ignored. 

In column 1 the labor market is assumed to be demand-determined with 
firms able to employ as much labor as they require at a constant nominal 
wage. The economy’s nominal wage is regarded as being set independently 
of the level of agricultural protection. To the extent that the removal of such 
protection causes consumer prices to fall, then the purchasing power of the 
constant nominal wage (i.e., the economywide real wage) will increase. 

An alternative assumption would be that workers seek to maintain their 
real wage. Hence, to the extent that removal of agricultural protection low- 
ers the rate of growth of domestic prices, the rate of growth of nominal 
wages would be reduced by the same amount. 

Labor (both hired and the farm proprietor and family component) is assumed 
mobile between sectors. At the macroeconomic level real absorption (con- 
sisting of aggregate real private consumption, investment, and government 
expenditure) is also assumed constant. This can be thought of as being 
achieved by changes in fiscal and/or monetary policies, which are not mod- 
eled in this framework. Hence, under this scenario changes in international 
competitiveness arising from changes in protection affect national income 
solely through changes in the trade balance. 
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Table 5.4 Effects of Removing Agricultural Protection (percent) 


Column 1 Column 2 
Constant nominal wages Constant aggregate labor 
and aggregate real demand and balance 
domestic expenditure of trade 
Macroeconomic 
Real GDP? —0.7 0.2 
Real domestic expenditure 0.0 —0.0 
Aggregate exports 8.8 12.0 
Aggregate imports 9.2 9.5 
Balance of trade? —0.9 0.0(Ex) 
Consumer price index = 22 =7.7 
GDP deflator —4.5 =5.9 
Labor market 
Aggregate labor demand olen 0.0(Ex) 
Nominal wage 0.0(Ex) 5) 
Real wage (CPI deflated) 6.2 5.4 
Labor’s share of national income Bab 5.2 
Industry outputs 
1 Cereals SLY. —21.2 
2 Other crops = 124! =12:0 
3 Livestock =fohf/ — 8.0 
4 Forestry, fishing —017 5.4 
5 Mining 1.0 3.4 
6 Food, beverages 2a Psi 
7 Textiles, leather 19.1 21.8 
8 Timber and wood products RS 4.7 
9 Paper, chemicals, etc. 1.6 2:5 
10 Manufactures 1.4 3.3 
11 Construction 0.1 0.1 
12 Margins services 0.3 0.7 
13 Other services 1.0 15 
Major exports 
4 Forestry, fishing 6.2 29.2 
7 Textiles, leather 33.5 38.1 
8 Timber and wood products (ES 15.2 
10 Manufactures Dell 6.8 
Major imports 
1 Cereals 148.8 145.7 
2 Other crops 70.4 71.0 
5 Mining 1e5 2.2 
6 Food, beverages —4.6 = 13 
9 Paper, chemicals, etc. 2.0 3.0 
Industry employment 
1 Cereals —61.1 — 58.0 


2 Other crops = 3540 =ayrul 
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Table 5.4 continued 








Column 1 Column 2 
Constant nominal wages Constant aggregate labor 
and aggregate real demand and balance 
domestic expenditure of trade 
3 Livestock —22.7 — 20.7 
4 Forestry, fishing —0.8 6.4 
5 Mining 2 4.2 
6 Food, beverages 4.0 5.0 
7 Textiles, leather BL 35.6 
8 Timber and wood products dN 4.7 
9 Paper, chemicals, etc. 3.5 Bea 
10 Manufactures 2.5 6.0 
11 Construction 0.2 0.2 
12 Margins services 0.3 0.9 
13 Other services 1|52) 2.0 
Price of land 
1 Cereals — 43.6 =4a7w 
2 Other crops — 24.0 —25.4 
3 Livestock — 16.2 7 
Real net farm income‘ 
1 Cereals — 43.8 —A2s 
2 Other crops — 2d = 212 
3 Livestock wl PLS) ed WET 


Note: All results are expressed as percentage changes from the levels that would have been 
reached assuming no change in agricultural protection. 

* Calculated from expenditure side. 

> Expressed as a percentage of base period GDP. 

© Calculated as a share-weighted average of the nominal returns to land capital and labor employed 
in each agricultural activity deflated by the model’s consumer price index. 

(Ex) Denotes variable set exogenously. 


In contrast the results in column 2 assume that real wages will adjust to 
maintain the aggregate employment of labor at the level existing before the 
removal of border protection to agriculture. Real absorption is assumed to 
adjust (by way of equi-proportional changes in real household consumption, 
investment, and government expenditure) to ensure that the balance of trade 
outcome remains unchanged. 

World import prices are assumed fixed, that is, independent of changes in 
protection to Korean agriculture. While this assumption is reasonable in the 
context of agricultural trade liberalization by Korea, which is a very small 
player in world agricultural markets, it would not be appropriate in a study of 
the effects of global liberalization of agricultural protection. 

It is further assumed that to the extent that the removal of agricultural 
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protection improves the economic incentives facing domestic export-oriented 
activities, export expansion is allowed to take place. That is, additional ex- 
ports are not suppressed by either existing or new barriers levied against 
Korea. This assumption is an important one in the context of the present 
international trading environment. Protectionist policies ranging from import 
quotas, variable export restraints, countervailing and antidumping duties, 
and administrative and procedural measures have increasingly been levied 
against Korean exports in recent years. Korean exports are poorly diversified 
in terms of product and producer. This makes them especially visible on 
overseas markets and vulnerable to retaliatory action. 14 

Finally, with the nominal exchange rate as the numeraire, changes in the 
model’s domestic price indexes, for example the consumer price index, can 
be interpreted as changes in domestic relative to world prices. 








Column 1: Constant nominal wages and real domestic expenditure. The direct 
or first-round effect of the removal of border protection to agriculture is a 
large reduction in import prices and hence, to a lesser extent, a reduction in 
domestic producer and consumer prices for agricultural products. Price reduc- 
tions to these products are passed on through the economy via input-output 
linkages. As a result, the overall level of domestic costs is reduced. This is 
shown by the 4.5 percent reduction in the GDP deflator. The reduction in 
the consumer price index is even more marked (a fall of 6.2 percent), reflecting 
the larger weighting given to food products in this index. The reduction in 
Korea's domestic cost structure relative to world prices implies a sharp 
improvement in the international competitiveness of Korea's traditional export 
activities and nonagricultural import-competing sectors. 

As a result, aggregate exports are projected to expand by 8.8 percent. 
However, agricultural imports are projected to more than double, resulting in 
a growth in aggregate imports of 9 percent and hence a small deterioration in 
the trade balance. With aggregate real domestic expenditure assumed con- 
stant, this in turn implies a small decline in real GDP (0.7 percent) and 
aggregate employment demand. The major reason for the slight decline in 
overall economic activity and employment is the very large increase in the 
economywide real wage level (6.2 percent). 

At the sector level the very strong boost to imports of agricultural prod- 
ucts results in substantial reductions in the output of agriculture (22 percent 
for cereals, 12 percent for other crops, and 9 percent for livestock). !° Employ- 
ment in each of these sectors is projected to fall sharply. Real farm incomes 
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(nominal returns to capital, land, and labor employed in farming, deflated by 
the model’s index of consumer prices) are projected to fall by 44 percent 
(cereals), 21 percent (other crops), and 13 percent (livestock). A major 
component of this reduction in farm income is a sharply reduced return to 
rural land. Agricultural land rental prices are projected to fall by 16 to 44 
percent. 

The output, employment, and income losses in agriculture are offset by 
gains in output, employment, and income elsewhere in the economy. These 
gains are concentrated particularly in manufacturing export activities. The 
largest percentage increase in exports occurs in the textiles and leather 
sector. This sector is particularly dependent on imports from the upstream 
other crops and livestock sectors; hence it benefits directly from the lower 
domestic prices of both domestic and imported sources of these products 
following the removal of border protection on competing imports. 

A key assumption shaping the above story, particularly the macroeconomic 
results, is that of constant nominal wages. Under this assumption ption all of the 
labor market gains from the removal of agricultural protection are captured 
by the employed workforce in the form of a 6 percent increase in the 
economywide real wage. Suppose, for example, that real, rather than nomi- 
nal, wages were assumed constant. Then our results show that, following 
the removal of agricultural protection, the improvement in international com- 
petitiveness as reflected in the reduction in the GDP deflator is considerably 
more marked, the first-round effects of lower agricultural prices being rein- 
forced by lower nominal wage growth. As a result, the boost to aggregate 
exports exceeds the increase in imports, leading to an improvement in real 
GDP of about 5 percent and an increase in aggregate labor demand of over 8 
percent. With real domestic spending assumed constant, all of the gains in 
national income register as an improvement in the trade balance. This in turn 
could be used to reduce Korea's foreign debt which, although falling, is still 
about U.S. $35 billion, equivalent to 30 percent of GNP. 

At the sector level the greatly enhanced international competitiveness of 
exports ensures that the losses to output, employment, and income in agri. agri- 
culture are greatly outweighed by the expansion experienced by export- 
oriented activities such as textiles and leather, timber and wood products, 
and manufactures. 


Column 2: Constant aggregate employment demand and balance of trade. The 
results in column 2 (generated under the assumptions of a flexible labor mar- 
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ket in which wages adjust to hold employment demand constant, and the 
adjustment of real domestic spending to match changes in the economy’s real 
income) tell a broadly similar story at the sector level. Under these assump- 
tions the removal of agricultural protection is projected to lead, through heav- 
ily increased import penetration of agricultural products, to output contrac- 
tions in agriculture of 21 percent (cereals), 12 percent (other crops), and 8 
percent (livestock). Employment in agriculture is projected to fall by 58 per- 
cent (cereals), 32 percent (other crops), and 21 percent (livestock). Real net 
farm incomes are projected to fall by 42 percent (cereals), 21 percent (other 
crops), and 12 percent (livestock). Labor released from agriculture is reem- 
ployed in the traditional export-oriented sectors which experience export- 
led output and employment growth. 

With capital fixed in aggregate and by sector, and labor fixed in aggregate, 
real GDP increases only slightly. However, there are significant changes in 
the composition of this GDP between returns to labor and returns to capital 
and land. The removal of agricultural protection results in sharp reductions in 
the returns to capital and land employed in agriculture. 1° 

Wage earners appropriate these agricultural income losses in the form of a 
5 percent increase in the economywide real wage and hence a similar increase 
in the share of the national income going to labor. This gain in the average 
wage level in the economy results as labor is released from agriculture, where 
its average wage is low, to sectors in which its average wage is high. *” 


Notes 


The author is grateful to Kwang-ho Choi, Lisa Rutstr6ém, Glenn Harrison, and other 
participants at the November 1987 San Diego workshop, for helpful comments on an 
earlier version of this chapter. 

1. Most categories are self-explanatory. Coarse grain includes barley, oats, and 
sorghum. Ruminant meat includes beef and sheep meats. Nonruminant meat includes 
pig meat and poultry. 

2. The development process experienced by these countries is analogous to what 
has become known as the economics of booming sectors. According to this theory, 
the rapid emergence of, say, manufacturing exports, will, via an appreciation of the 
real exchange rate, act in much the same way as a reduction in protection to import- 
competing activities. See Gregory (1976) and Corden (1981) for examples of this 
theory in the context of Australian mineral export growth and the exploitation of 
North Sea energy. 

3. In percentage form PSEs are generally expressed as the ratio of the per unit 
PSE to the relevant domestic market price. 
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4. The border price is defined as the fob export price or the cif import price 
depending on whether the country is judged to be a net exporter or importer of the 
product in the absence of its distortionary food policies. 

5. Government subsidies on farm inputs, in particular agricultural credit conces- 
sions and government-financed infrastructure developments, have also encouraged 
resources to remain in agriculture as agriculture’s comparative advantage has declined. 

6. A technical appendix describing this model is available from the Centre for Inter- 
national Economics. 

7. The resultant intermediate input and primary factor input demand relationships 
require estimates of the elasticity of substitution between factors of production in 
each industry and between domestic and imported sources of each commodity cate- 
gory. The former are based on the Korean industry production function studies of 
Nam (1975) and Kim (1977) and range from 0.8 (manufacturing and services) to 1.4 
(agriculture). The latter are judgmental, 2.0 (manufacturing) and 5.0 (agricultural 
products) being within the range indicated by the few available published studies for 
other countries. 

8. While there is some multiproduct land use in Korean agriculture, a reasonably 
clear distinction exists between paddy land, other more undulating cropland, and hill 
grazing land. Livestock production is becoming increasingly specialized on grazing 
land. 

9. This can be modeled by treating family labor as a fixed factor of production. 

10. This theory ensures that industries which experience the most pronounced 
increases in their rates of return to capital obtain increased shares of aggregate invest- 
ment. See Dixon et al. (1982). 

11. The utility function is assumed to be of the Klein-Rubin form. Own, cross 
price, and expenditure elasticities of demand are derived from Lluch, Powell, and 
Williams (1977), who applied Lluch’s extended linear expenditure system to Korean 
National Accounts data for the period 1963-72. 

12. This is captured by setting all export demand elasticities to — 20.0. 

13. The power of the tariff is defined here as one plus the ad valorem equivalent of 
tariffs and other quantitative restrictions against imports. This model variable can be 
used to capture the domestic-world price distortion imposed by agricultural protec- 
tion. The size of the shift in the power of the tariff needed to reflect the shift in 
domestic producer prices relative to the world price was calculated using the infor- 
mation on domestic-world price distortions in table 5.3. For each of the model 
industries—cereals, other crops, livestock, and food products—the appropriate 
change in the power of the tariff was arrived at by weighting, using output weights 
the size of the domestic-world price distortion for products classified to these sectors. 

14. About 40 percent of Korea’s exports are sold on the U.S. market. 

15. A key factor determining the output responses of industries concerns their 
output supply elasticities. With capital and land in each sector assumed fixed, the 
output supply elasticity for sector j (Z;) is given by 


Z;=B; Sy / (-S,) (Sy) 
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where B; is the CES substitution elasticity between primary factors in industry j, S,; 
is the share of variable factor costs (i.e., labor) in j’s primary factor costs, and S,; is 
the share of primary factor costs in total costs. Values for Z; in agriculture are 0.10 
(cereals), 0.19 (other crops), and 0.90 (livestock). The main reason for the much 
higher short-run supply elasticity for livestock is its considerably greater share of 
material inputs (principally livestock feed) in its total costs. 

Despite its much higher supply elasticity, the livestock sector shows a smaller 
output response than the cropping sectors because of a much smaller reduction in its 
output price. By comparison with cereals and other crops, the livestock sector does 
not face as much direct competition from imports (base period import share of domes- 
tic usage of only 4 percent compared with 15 to 20 percent for other agriculture). 
The livestock sector faces indirect competition from imports through its sales to the 
food and beverages sector for processing. The output of the food and beverages 
sector is projected to rise by about 2 percent, thereby increasing this sector’s demand 
for livestock inputs, most of which are supplied domestically. 

16. According to estimates from the Bank of Korea, about 60 percent of value 
added in Korean agriculture in the early 1980s was in the form of a return to agricul- 
tural land. 

17. Much of the rewards to those engaged in agriculture are in the form of returns 
to agricultural land. The average wage payment per person employed in agriculture in 
the base economy is only about one-quarter of that in other sectors. 
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6. Effects of Agricultural 
Protection in Japan: An Economywide Analysis 


David Vincent 


Summary 


Japan is now the world’s largest importer of agricultural products. Yet agri- 
cultural imports into Japan are more restricted than in any other OECD coun- 
try. The main instruments of protection for the Japanese agricultural sector 
are quantitative restrictions against imports and, to a lesser extent, import 
tariffs and domestic subsidies to farm inputs. 

As a result of border protection measures, domestic producer prices for 
Japanese grains in 1986 were on average 420 percent above world prices. 
The corresponding margin for livestock products averaged 116 percent. 

While government protection of Japanese agriculture has a long history, 
the major expansion in protection has occurred since the mid-1950s, the 
beginning of the rapid export-led growth of Japanese manufacturing and 
hence steady decline in agricultural comparative advantage. Underlying the 
government’s policy response of increasing agricultural protection have been 
the notions of food security and parity between farm and nonfarm incomes. 

Foreign critics of Japan's trade policies give particular emphasis to a lower- 
ing of import barriers to agricultural products. While concessions in this area 
by Japan would provide an important signal to the rest of the world of Japan's 
preparedness to liberalize its trading regime, domestic forces opposing the 
reform of agricultural protection remain strong. Around 20 percent of Japa- 
nese households are farm based with farmers (many of which are part-time) 
a potent political force. 
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Nevertheless, there are powerful domestic interest groups outside agri- 
culture with an interest in the reform of agricultural protection. What is 
needed is support for such groups in the form of a better understanding of 
the domestic effects of Japanese agricultural protection, in particular the 
extent to which such protection operates as a tax on the economic perform- 
ance of other sectors of the Japanese economy. To date no such analysis 
along these lines has been published. 

The domestic costs of agricultural protection, in particular its effects on 
other domestic sectors, are assessed here. The analytical framework used 
is a multisectoral economywide model which incorporates the direct and 
indirect linkages within and between agriculture, other domestic sectors, 
and Japanese international trading performance. The results emphasize the 
way in which agricultural protection, by raising domestic costs and hence 
decreasing the purchasing power of a given nominal wage, acts to reduce 
significantly the living standards of wage earners. 

Increased domestic costs relative to world prices imply reduced interna- 
tional competitiveness of nonagricultural traded activities, especially Japa- 
nese manufacturing. Our projections show that a major part of the bad news is 
in the form of an implicit tax on Japanese manufacturing, particularly the 
sectors producing and exporting transport equipment, other machinery, min- 
eral and metal products, and chemical products. This tax is sufficient to 
curtail manufacturing export earnings by about 3 percent on average, equiv- 
alent to about 1.2 trillion yen (in 1985 prices). This leads to reductions in 
output in these sectors over the short to medium term of between 0.3 and 2 
percent and reductions in manufacturing employment demand of from 0.4 to 
4 percent. 

An alternative way of viewing agricultural protection is in terms of its 
effects in a macroeconomic environment in which the economy’s average 
real wage level is assumed to adjust to ensure constant aggregate employ- 
ment, and in which induced changes in aggregate spending are equivalent to 
induced changes in aggregate income, such that the outcome for the balance 
of trade does not change. In this environment the effects of agricultural 
protection at the sector level are much the same as those described above. 
The boost to output, employment, and income in agriculture through heavily 
reduced agricultural imports is offset by greatly diminished manufacturing 
export performance and hence a reduction in output, employment, and income 
in export-oriented manufacturing activities. 

Overall macroeconomic performance is also diminished. There is a small 
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reduction in the economy’s real income, and hence the level of real spending 
that it can sustain, and a reduction in the average real wage level of 2.5 
percent — equivalent to about 101,000 yen per worker in 1984. That is, a 
particularly important consequence of Japanese agricultural protection is to 
reallocate significantly a diminished aggregate income away from Japanese 
wage earners and towards the owners of rural land. The rental price of rural 
land is raised by about 68 percent. 

In recent years Japan has accumulated a massive surplus of exports over 
imports. Pressures from the United States in particular for Japanese agricul- 
tural trade liberalization have intensified as Japan’s current account surplus 
has continued to grow contemporaneously with the large trade deficits of the 
United States. It is tempting, though incorrect, to regard Japanese agricul- 
tural protection as a contributing factor in this surplus. 

While our analysis shows that imports of Japanese agriculture would 
increase by over 90 percent if domestic protection were removed, Japanese 
manufacturing export earnings would also increase significantly. In fact, if 
the labor market gains were appropriated not by higher real wages but by 
increased employment, then Japan’s trade surplus would increase. That is, 
the tax effect on aggregate export earnings from agricultural protection 
exceeds the savings in aggregate import expenditures from such protection. 

The fundamental cause of Japan’s current account surplus is too little 
spending relative to income, implying a surplus of domestic savings over that 
needed by domestic investment at home. The analysis shows that the removal 
of this surplus through a balanced increase in domestic spending would have 
adverse effects on Japanese agriculture. Put another way, the continuation 
by Japan of a trade surplus is favorable to Japanese agriculture in the sense 
that if this surplus were eliminated, either Japanese agriculture would con- 
tract or, to prevent this contraction taking place, the rate of protection required 
by Japanese agriculture would need to be increased. 


Introduction 


Japan is now the world’s second largest economy. It is also the world’s larg- 
est importer of agricultural products. Despite this Japan has a domestic agri- 
cultural sector which is highly protected from import competition. The level 
of protection has escalated in recent years to the point where Japanese agri- 
culture is now considerably more highly protected than the agricultural sec- 
tors of any of the other major industrial countries (OECD 1987). 
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The heavy protection given to Japanese agriculture has important implica- 
tions for both the domestic economy and the international trading system. It 
is trite, nevertheless important, to emphasize that every part of domestic 
economic activity is linked to every other part. These linkages occur through 
product market purchases and sales, through factor markets, through the 
relationship between aggregate income and expenditure, and hence the bal- 
ance of trade, and through institutional arrangements such as labor market 
settings. 

Because of such linkages, assistance to Japanese agriculture must inexo- 
rably involve a tax on other more lightly protected sectors of domestic eco- 
nomic activity, namely, manufacturing. This protection for agriculture in turn 
alters both the level and sectoral distribution of economic activity and employ- 
ment in Japan, and, through different factor intensities across sectors, the 
distribution of national income between labor, the owners of manufacturing 
capital, and the owners of rural land. 

At the international level Japanese agricultural protection has several 
important consequences. First, it is a major source of friction between Japan 
and her trading partners, particularly agricultural exporters such as the United 
States and Australia. Pressures from the United States in particular for Jap- 
anese agricultural trade liberalization have intensified as Japan’s current 
account surplus has continued to grow hand in hand with the large trade 
deficits of the United States. Given the substantial share of world economic 
activity encompassed by Japan and the United States, the threat of retalia- 
tory action, if carried out, has the potential to damage the world trading 
system well beyond agriculture. 

Second, because Japanese agriculture is heavily protected relative to Jap- 
anese manufacturing, such protection, as well as operating to tax the exports 
to Japan of agricultural products, in effect acts as a subsidy to foreign suppli- 
ers of manufactured goods on the world market. 

This chapter discusses two main issues concerning Japanese agricultural 
protection. The first issue, taken up in the next section, is concerned with 
how Japanese agricultural protection has developed in the postwar period, 
the reasons for its development, and the level it has now reached. The sec- 
ond, which forms the subject of the third section, is concerned with the 
costs to the Japanese economy of this protection in terms of diminished 
macroeconomic performance and living standards; also discussed are the 
extent to which protection has restricted the economic performance of more 
efficient domestic activities such as manufacturing and reduced the earning 
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of factors of production employed outside agriculture. 

This analysis of the effects of Japanese agricultural protection is performed 
at a time of large and persistent trade imbalances in the world economy. 
Japan, with export earnings twice the size of expenditure on imports in fiscal 
year 1986, yielding a trade surplus of U.S. $100 billion, or around 4.3 per- 
cent of GNP is at the center of this international economic disequilibrium. 
Until this disequilibrium is resolved, it will continue to cast a long shadow 
over prospects for the world economy. It is therefore timely to consider the 
issue of what role, if any, Japanese agricultural protection has played in Japan's 
current account surplus and the contribution the dismantling of such protec- 
tion might make towards arresting the Japanese current account imbalance. 
This is done in the final section of this chapter. 


Agricultural Protection in Japan 
History 


Government intervention to protect Japanese agriculture from import com- 
petition has a long history. In reviewing this history Hayami (1987) draws 
attention to the 15 percent tariff imposed on imported rice in 1905 — initially 
a revenue measure to help finance the 1904—5 war with Russia, but retained 
as a long-term protective device after lobbying from land interests. Following 
the rice riots of 1918, an imperial food self-sufficiency policy was imple- 
mented. A key feature of this policy involved the development of rice grow- 
ing in the then Japanese colonies of Korea and Taiwan. This provided a means 
of meeting the growing demand for food over and above that which could be 
provided by the adoption of land-saving agricultural technology on the Japa- 
nese mainland. Rice imported from these territories entered free of duty. 
The major expansion in Japanese agricultural protection has occurred since 
the mid-1950s. This marked the start of the rapid export-led industnializa- 
tion of Japanese manufacturing and hence a steady decline in the compara- 
tive advantage of agriculture. The government’s response was to provide 
offsetting assistance to agriculture in steadily increasing amounts, thereby 
ensuring that part of the adjustment, which would otherwise have been borne 
by the farm sector, was passed back on to the other sectors of the economy. 
Underlying the government's policy response were the notions of (1) food 
security, if not food self-sufficiency, and (2) equity expressed in terms of 
parity between farm and nonfarm incomes. In 1961 the Agricultural Basic 
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Law was passed in which the government accepted responsibility to raise 
agricultural productivity and thereby close the income gap between farm and 
nonfarm. Despite positive efforts at structural adjustment, the rate of agri- 
cultural productivity growth was not in itself sufficient to close this gap. 
Farmers sought, and were granted, additional protection to achieve this 
— initially through high domestic prices for rice. In recent years farm and 
nonfarm income parity has been achieved through steadily escalating protec- 
tion and a significant shift to part-time farming made possible by the growth 
in off-the-farm employment opportunities. 

Despite this increased protection, agricultural production has not kept pace 
with the growth in domestic demand for agricultural products, so that the 
level of agricultural self-sufficiency is steadily declining.” 


Level of Protection to Japanese Agriculture 


An indication of the level of protection received by a particular sector can be 
obtained by reference to a number of summary measures. One such mea- 
sure frequently used to this end is the nominal rate of protection. This mea- 
sure reflects the extent to which assistance raises the producer price of the 
product above the world price at the border. While this measure incorpo- 
rates assistance arrangements which impact on the output price it does not 
take account of assistance provided by subsidies to inputs. Nor does it incor 
porate penalties (negative subsidies) on inputs which may arise through pro- 
tection to other products in the economy used as inputs by agriculture. 

Table 6.1 shows how agricultural protection, as measured by the percent- 
age by which the producer price exceeds the border price, has increased in 
Japan since 1955. For example, in 1955 the producer price of rice was 24 
percent above the border price. By 1980 this price differential had risen to 
192 percent and by 1986 to 414 percent. Protection is large, and has grown 
most quickly, for the more land intensive commodities. This reflects Japan's 
scarce endowment of land relative to capital and, hence, lower comparative 
advantage in this part of agriculture. 

An alternative measure of the degree of protection—one which has been 
strongly promoted in the context of agriculture by the OECD and the U.S. 
Department of Agriculture—is the producer subsidy equivalent (PSE).* 
Because it incorporates assistance provided to agricultural inputs, this mea- 
sure is somewhat broader than the nominal rate of protection measure. 

Input subsidies, particularly those concerning infrastructure development, 
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Table 6.1 Nominal Rates of Protection in Japan for Selected Agricultural 
Commodities, 1955-1986 


Commodity (percent) 1955 1960 1970 1980 1984 1986 


Grains 
Rice 24 47 135 192 235 414 
Wheat 31 51 134 261 318 541 
Barley 24 52 158 307 . 363 611 
Average 
(all grains) 24 48 135 196 239 420 
Livestock products 
Beef 39 84 108 100 103 211 
Pork 2 97 —9 17 21 86 
Chicken = 19 18 23 9 67 
Eggs —19 =f =) =i —7 42 
Milk 4 5 212 186 185 338 
Average 
(all livestock products) =!) 22 24 40 41 116 


Source: Hayami (1987). 


are a significant form of assistance to Japanese agriculture. According to 
estimates compiled by the EC Commission in the early 1980s, the ratio of 
agricultural subsidies (current plus capital) to agricultural GDP in Japan was 
about 33 percent. Measures of Japanese agricultural protection based on the 
PSE concept, which include input subsidies, are generally higher than the 
nominal rate of protection estimates of table 6.1. For example, estimates by 
Walker (1988) on a PSE basis (value of assistance as a percentage of the 
unassisted producer value of production) are as follows: rice (565), wheat 
(285), dairy products (235), ruminant meats (mainly beef) (240), and nonru- 
minant meats (mainly pork, chicken) (110). 


Forms of Agricultural Protection 


Agricultural protection in Japan is provided by two types of instruments 
—hborder protection measures and domestic subsidies. Protection from 
imports in turn allows a complex system of internal price supports to be 
maintained. The system for rice, for example, involves, in addition to price 
support, area restrictions and marketing regulations. 


Border protection. Border protection measures are mainly in the form of 
quantitative restrictions against imports. In addition there is a regime of 
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import tariffs, though tariff rates are low in ad valorem terms. Dairy prod- 
ucts, beef and processed meat products, flour and cereal products, fresh and 
processed fruit and vegetable products, and sugars are all subject to import 
quotas administered by the Ministry of Agriculture, Forestry, and Fisheries. 
For some products, imports are controlled by government or semigovernment 
trading agencies—e.g., rice, wheat, and barley by the Food Agency and 
beef, butter, and powdered milk by the Livestock Industry Promotion 
Corporation. 

Tariffs are a good deal less important than quantitative restrictions. Accord- 
ing to the Japanese Ministry of Agriculture, Forestry, and Fisheries, the 
average tariff rate on imported agricultural commodities was 8.6 percent in 
1984 (Hayami 1987). 

The tariff equivalent of the amount of protection provided by quantitative 
restrictions set at a particular level, as measured by the extent to which 
domestic prices are raised above world prices, will fluctuate over time in 
response to movements in the world price in foreign currency and the 
exchange rate. To the extent that the yen appreciates against the currency in 
which world agricultural commodity prices are denominated, then the amount 
of protection delivered by the quota increases. Given the 28 percent appreci- 
ation of the yen against the U.S. dollar over calendar year 1987, this sug- 
gests that the nominal rates of protection, as measured for 1986 in table 6.1, 
will now be distinctly higher. As such, the effects of agricultural protection 
on the Japanese economy reported in this study could be considered 
conservative. 


Input subsidies. Input subsidies are used extensively in Japanese agriculture. 
They are particularly important in financing agricultural investment, espe- 
cially in infrastructure. In the early 1980s the ratio of current subsidies to 
agricultural GDP was about 9 percent and the ratio of total subsidies (cur- 
rent plus capital) to agricultural GDP about 33 percent (Hayami 1987). 

It is difficult to ascertain how effective these subsidies are in reducing agri- 
cultural production costs and hence improving farm output and incomes. 
Some component of them would be nonproductive in this sense. In recent 
years there has been a reduction in agricultural subsidies as a result of tighter 
government fiscal policy to reduce the budget deficit. According to recent 
OECD estimates (OECD 1987), expenditure on agriculture as a percentage 
of total government outlays is about 3 percent in Japan. This compares with 
a figure of about 4 percent for the United States. 
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Measuring the Effects of Japanese Agricultural Protection 


The summary measures of protection referred to earlier are useful indicators 
of the size of the wedge between the domestic producer price and the bor- 
der price caused by agricultural protection. However, they do not incorpo- 
rate the supply and demand responses to this price wedge by the sector 
concerned and the flow-on effects in the economy. They therefore have noth- 
ing to say about the effects of such protection on commonly used indicators 
of economic performance such as output, employment, and income in the 
sector being protected, in other domestic sectors, and for the economy as a 
whole. To do this requires interfacing the protection measures with a frame- 
work which allows for economic responses. The simplest of these is the 
partial equilibrium framework. 

Several studies have used a partial equilibrium framework to estimate the 
welfare costs of Japanese agricultural protection at the much lower levels 
which existed in the 1970s and early 1980s. Examples are O’Mara et al. 
(1981) for 1978 levels of protection, Bale and Lutz (1981) for 1976 levels of 
protection, and Tyers and Anderson (1986) for 1979-80 levels of protection. 
Although the partial equilibrium framework provides a useful approach, it 
cannot answer the central question posed in this study—what are the 
economywide consequences of high agricultural protection in Japan? The 
reason is that partial analysis does not incorporate linkages, both direct and 
indirect, between agriculture, other domestic sectors, and world trade. With- 
out these linkages such an approach is unable to capture the spillover effects 
of agricultural protection on other domestic sectors and the economy as a 
whole, and the way in which these feed back to modify agricultural out- 
comes. In short, the partial equilibrium framework is unable to deal in any 
comprehensive way with the real opportunity costs of agricultural protection 
and hence the incentives for Japan to reverse unilaterally such policies. To do 
this an economywide framework with sectoral detail is required. 


An Economywide Model for Japan 


The domestic costs of Japanese agricultural protection are assessed in this 
chapter using an economywide model. This model incorporates the direct 
and indirect linkages between agriculture, other domestic sectors, and Jap- 
anese international trading performance. 

The model developed here is of the comparative-static neoclassical type. 
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It is derived from the ORANI general equilibrium framework of Dixon et al. 
(1982). This basic framework also lies behind the Korean model (Vincent 
1989) and the West German model (Dicke et al. 1989), companion papers of 
the overall global agricultural trade liberalization study. The model’s interin- 
dustry, factor market and trade linkages are derived from a 1980 system of 
input-output accounts for Japan. These are interfaced with agricultural pro- 
tection estimates for 1986. 

The model distinguishes nineteen production sectors. There are two types 
of agriculture (crops, livestock), three additional primary sectors (forestry 
and fishing, crude oil, other mining), and two downstream food-processing 
activities (livestock products, which include beef, pork, and poultry; other 
food products, which function as a major purchaser of agricultural crops). 
These allow for the modeling of various instruments of agricultural protec- 
tion which are applied at the farm level or downstream. For example, pro- 
duction subsidies are applied at the farm level but some import quotas such 
as those for beef are applied at the livestock product level. 

Eight additional manufacturing sectors are distinguished (textiles; pulp, 
paper, printing; chemical products; petroleum products; mineral and metal 
products; machinery; transport equipment; other industrial). In addition to 
its primary role of analyzing the effects of Japan’s domestic protection poli- 
cies, the model is well suited to handling the effects on Japan of changes in 
the world economy such as, for example, changes in world oil prices or 
changes in the world demand for motor vehicles. 

Service activities are divided into four sectors (construction, transport 
and communication, government services, other private services). Expan- 
sion in some or all of these essentially nontraded activities provides one way 
in which Japan might seek to correct its present balance of trade surplus. 

The theoretical structure of the Japanese model is simple and orthodox.* 
Producers in each sector are assumed to minimize their costs subject to 
neoclassical production functions of a two-level nested form. At the first level 
different categories of purchased inputs and an aggregate of primary factors 
are assumed to be used in fixed proportions. At the second level substitution 
is allowed, according to CES functions, between domestic and imported 
sources of each intermediate input and between the three types of primary 
factors distinguished—capital, labor, and rural land. Two types of land are 
distinguished —cropping land and grazing land. These are industry-specific. 
The model provides projections of the effects on the rental price of each type 
of land due to changes in agricultural protection. 
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The inclusion of a treatment of rural land is particularly important. One of 
the important consequences of Japanese agricultural protection is its effect 
on land prices and hence the cost of private dwellings and land-based recre- 
ation facilities. High land prices in turn restrain aggregate private expendi- 
ture on these items, making it more difficult for Japan to correct its aggre- 
gate income-expenditure imbalance. 

The labor market is characterized by only one type of labor, which is 
assumed to be mobile between sectors. In agriculture the distinction is made 
between hired workers, self-employed, and unpaid family workers. Only about 
3 percent of the work force engaged in agriculture is hired labor. The remain- 
ing 97 percent, consisting of self-employed and unpaid family workers, are 
rewarded from the gross operating surplus of farm activities. In the very 
short term, self-employed labor can be regarded as immobile and is modeled 
as such by treating it as part of the farm capital stock. This is not the case 
over the medium term, as witnessed by the considerable changes which 
have occurred in the farm labor force. For example, between 1960 and 1985 
the number of full-time farmers fell by about 60 percent. However, the num- 
ber of part-time farmers increased by about 70 percent, reflecting increased 
off farm employment opportunities within commuting distance. Overall the 
number of persons engaged in agriculture fell by about 44 percent.° 

Model closure options allow for several treatments of the other primary 
factor, capital. One option, more relevant for the short-to-medium term, is 
to consider the quantity of capital in each sector as fixed. Under this option 
industry-specific rates of return to this capital respond differently to the change 
under study. A second option, more applicable to the longer term, is to allow 
capital mobility between sectors to eliminate these changes in industry 
specific relative rates of return on capital. 

Aggregate investment is either set exogenously or determined as a fixed 
share of total real domestic absorption (aggregate expenditure by house- 
holds, government, and private investment). Aggregate investment deter- 
mined in this way is allocated among sectors according to changes in indus- 
try rates of return.°® 

The model contains a full treatment of demands for each of the nineteen 
domestic and imported products. These are used as inputs into the produc- 
tion of current and capital goods, produced and consumed by households and 
by government, and exported. Prospects for relative price-induced substitu- 
tion between domestic and imported sources of each product in each of the 
uses, the production of current goods, the production of investment goods, 
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and household consumption are described by Armington elasticities of 
substitution. ’ 

Household consumption behavior is depicted by the conventional utility 
maximization framework. A representative household is assumed to substi- 
tute between the different categories of consumer goods and between 
domestic and imported sources of each category.*® There is no behavioral 
theory of government demands. These are simply indexed to aggregate pri- 
vate consumption. 

Exports are determined according to the differential between domestic 
costs of exporting industries and world prices in local currency. Export 
demands are assumed to be fixed in the case of textiles, highly elastic in the 
case of those products for which Japan’s exports represent an insignificant 
part of world trade, and moderately elastic in the case of the major Japanese 
export items.? World import prices are assumed independent of Japanese 
import demands. Market-clearing relationships equate demands with sup- 
plies for domestic commodities. They also require that factor demands be 
satisfied though not necessarily at full employment levels. 

The model distinguishes a number of different prices for each activity 
—producer prices, export prices, and import prices. Margins and taxes 
levied on commodity flows within the domestic economy are not explicitly 
modeled. Since constant returns to scale and competitive behavior are 
assumed, profits accrue only to factors of production. Zero pure-profits con- 
ditions equate prices with costs for each of the activities—current produc- 
tion, capital creation, exporting and importing. 

In the experiments reported later, the nominal exchange rate performs 
the role of numeraire. That is, while the model determines the implications 
for the real exchange rate of a specified policy shock it is unable to explain 
how much of this change is due to a change in the value of the yen against 
foreign currencies or a change in the rate of inflation between Japan and her 
trading partners. 

There is no built-in macroeconomic closure. Total real domestic absorp- 
tion can be set exogenously or determined by the difference between the 
outcomes for real gross domestic product and the balance of trade. The 
shares of this absorption between private consumption, government expen- 
diture, and private investment are set exogenously. There is no explicit 
accounting of the net revenue position of the government sector. Hence the 
government’s public sector borrowing requirement can be regarded as being 
always endogenous. This is of little consequence to the overall results, as 
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government outlays on agricultural protection, although prominent when com- 
pared with agricultural value added, represent less than 3 percent of total 
government outlays. 


Effects of Removing Agricultural Protection 


We concentrate on the implications of removing Japanese agricultural protec- 
tion for the economic performance of agriculture, other domestic sectors, 
and the Japanese economy as a whole in the context of a short-to-medium 
term adjustment horizon. This is defined by the assumption that capital in 
use in each industry remains fixed. Labor, both owner-operator and hired, is, 
however, free to move between sectors. While industries respond differently 
in terms of investment, any new investment or disinvestment is assumed not 
to augment the capital stock. In this environment one effect of the removal 
of agricultural protection is to change existing differentials between industry 
rates of return to capital. In an environment of longer term adjustment these 
induced differences could be expected to be diffused by capital flows between 
sectors. 

Within this short-to-medium term adjustment environment we consider 
two alternative scenarios. They differ according to the treatment of the labor 
market and the determination of the split between national income and 
expenditure. 

In scenario A we consider the labor market to be characterized by con- 
stant nominal wages. '° Hence, to the extent that the removal of agricultural 
protection lowers domestic food prices, workers will appropriate some of 
the gains in the form of higher real wages. The assumption of constant nomi- 
nal wages is critical to the results in scenario A. We illustrate this by con- 
trasting these results with those under the polar assumption of constant real 
wages. 

We also consider the level of real aggregate domestic expenditure in the 
economy (aggregate private consumption, investment, and government 
spending) to remain constant. Hence, any changes in national income follow- 
ing the elimination of agricultural protection show up as changes in the bal- 
ance of trade. This closure therefore captures the extent to which agricul- 
tural protection operates to reduce the international competitiveness of 
Japanese manufacturing. 

In scenario B the labor market and aggregate expenditure assumptions 
are reversed. In the case of the labor market, wages are assumed to adjust 
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to ensure that the economy’s total demand for labor remains constant. Simi- 
larly, the level of real expenditure is assumed to adjust to ensure that the 
outcome for the balance of trade is unchanged.'! That is, the change in 
aggregate expenditure is equivalent to the change in aggregate income caused 
by the removal of agricultural protection. 


The Extent of Assistance to Be Removed 


For scenarios A and B we analyze the effects of (1) removing domestic 
subsidies to the two land-based agricultural industries— agricultural crops 
and livestock; and (2) removing border protection (tariffs and the tariff equiv- 
alent of import restrictions) to the products which compete with imports in 
the following industries: agricultural crops, livestock products (in which beef 
and other meat imports are classified as competing products), and other food 
products (which include milled grains and refined sugar). 

We take Hayami’s estimate for the early 1980s that subsidies on current 
inputs to agriculture represented on average about 9 percent of agricultural 
GDP. The removal of subsidies is simulated by increasing the unit costs of 
production of agricultural crops and livestock by this equivalent. In the case 
of border protection measures, we take as our starting point the 1986 esti- 
mates in table 6.1 for nominal rates of protection: 420 percent for agricul- 
tural crops and 116 percent for livestock products. We then calculate the 
percentage reduction in the power of the tariff, and hence local price of 
competing imports that would occur for these sectors and for sector 7 (other 
food products) if such protection were removed. !” These represent the exog- 
enous shocks driving the results. 


The Results 


Table 6.2 contains projections of the separate and combined effects on the 
performance of the macroeconomy, agriculture, and other sectors of remov- 
ing subsidies to agriculture and border protection for agricultural products. 
It is important to emphasize the comparative-static interpretation of these 
projections. They represent the percentage changes in the levels of the vari- 
ables due solely to the removal of assistance. Thus the figure in line 3, 
column 3 shows that, after a short-to-medium-term adjustment period, Japan's 
aggregate foreign currency export earnings would be 3.2 percent higher 
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Table 6.2 Projections of the Short-to-Medium-Term Impact of Removing 
Agricultural Protection (percent) 


Variable 


Macroeconomic 
Real GDP 
Real domestic 
expenditure 
Aggregate exports 
(foreign currency) 
Aggregate imports 
(foreign currency) 
Balance of trade‘ 
Consumer price 
index 
GDP deflator 


Labor market 
Aggregate labor 
demand 
Nominal wage 
Real wage (CPI 
deflated) 
Labor’s share of 
national income 


Industry outputs 
1 Agricultural crops 
2 Livestock 
3 Forestry, fishing 
4 Mining 
5 Crude oil 
6 Livestock 
products 
7 Other food 
products 
8 Textiles 
9 Pulp, paper, etc. 
10 Chemical 
products 
11 Petroleum 
products 
12 Mineral and metal 
products 


Remove 
subsidies protection ‘Total* 


— 0.07 


Scenario A 
Constant nominal wages 
and aggregate real 
domestic expenditure 


Remove 
border 


— 0.24 


—0.31 


Scenario B 


Constant aggregate 
employment demand and 
balance of trade 


Remove 


Remove 
border 


subsidies protection Total? 


0.00 


0.00(Ex) 0.00(Ex) 0.00(Ex) — 0.00 


— 0.08 


0.37 
— 0.07 


0.16 
0.10 


(0,10 


3.24 


5.07 
— 0.31 


=3,05 
=2.10 


— 0.61 


3.16 


5.44 
— 0.38 


= 2189 
— 2.00 


SUN 


0.43 


0.39 
0.00(Ex) 


0.05 
— 0.03 


0.00(Ex) 


0.00(Ex) 0.00(Ex) 0.00(Ex) — 0.18 


— 0.16 


— 0.20 


— 2.00 
= Ii 
— 0.24 
— 0.02 
— 0.02 


= 151163 
— 0.39 
— 0.03 
— 0.01 
=I 
= 0505 


— 0.04 


3.05 


2.68 


— 16.49 
Mi 
0.18 
0.32 
0.31 


— 0.09 
5.14 
1.84 

— 0.12 
2.15 
0.13 


0.53 


2.89 


2.48 


— 18.49 
0.10 

— 0.06 
0.30 
0.29 


= 1171 
4.75 


1.81 
=(0),113} 


= 0123 


—0:23 


0.12 0.12 
0.02 0.02 
5.66 6.09 
5.20 5.59 
0.00(Ex) 0.00(Ex) 
— 3.57 — 3.52 
—2.70 —2.73 


0.00(Ex) — 0.00(Ex) 
— 0.88 — 1.06 

2.70 2.47 

2.58 (sad) 


als 95 16:26 Sea 


= IEG 
— 0.18 
0.07 
0.11 


— 1.08 
— 0.36 


— 0.01 
0.03 


1.56 0.40 
0.43 0.25 
0.79 0.86 
0.96 1.07 
0.19 — 0.89 
5.28 4.92 
1.98 1.97 
0.13 0.16 
3.21 3.33 
0.77 0.85 
1.07 1.27 
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Table 6.2 continued 


Variable 


13 Machinery 

14 Transport 
equipment 

15 Other industrial 

16 Construction 

17 Transport and 
communication 

18 Government 
services 

19 Private services 


Major exports 

10 Chemical 
products 

12 Mineral and metal 
products 

13 Machinery 

14 Transport 
equipment 

15 Other industrial 

17 Transport and 
communication 


Major imports 

1 Agricultural crops 

4 Mining 

5 Crude oil 

6 Livestock 
products 

7 Other food 
products 


Price of land 
1 Agricultural crops 
2 Livestock 


Agricultural employment 
1 Agricultural crops 
2 Livestock 


Scenario A 
Constant nominal wages 
and aggregate real 
domestic expenditure 


Remove 


Remove _ border 
subsidies protection Total* 


— 0.04 0.51 0.47 
=0:03 0.73 0.70 
— 0.03 0.36 0.33 
=0.00 —0:02' —0:02 


— 0.01 0.00 —0.01 


0.04 —0.69 —0.65 


= 0:00, O37. 20,37 


IEE) ebay 19.26 


— 0.06 1.90 1.84 
— 0.09 2.22 2.13 


— 0.09 2.30 2.21 
— 0.08 3.30 3.22 


= 0:29 8.24 7.95 


4.32 89.19 93.51 


— 0.04 0.34 0.30 
— 0.04 0.07 0.03 


3.30 19:25 22.55 


148" 9.998 4.47 


—7.41 —61.06 -—68.47 
=1.57 1.70 0.13 


—7.41 —61.06 -—68.47 
Saal OLY 4 1.70 0.13 


Scenario B 
Constant aggregate 
employment demand and 
balance of trade 


Remove 


Remove __ border 
subsidies protection Total* 


0.12 1.30 1.42 
0.19 1.80 1.99 
0.10 1.00 1.10 
— 0.00 0.01 0.01 
0.19 1.06 1.25 


0.06 —0:52 — 0.46 
0.05 —0.14 — 0.09 


1.06 25.09 26.15 


0.33 3.78 4.11 


0.41 4.55 4.96 
0.35 4.39 4.74 
0.41 5.67 6.08 


1.54 16.97 18.51 


4.24 88.81 93.05 
0.07 0.85 0.92 
0.08 0.63 0.71 
3.04 18.09 21.13 


1.16 =—8.12 — 6.96 


—7.42 —61.07 68:49 
—169 1.16 — 0.53 


—7.24 —60.19. =—6743 
OL 2.04 0.53 
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Table 6.2 continued 


Scenario A Scenario B 
Constant nominal wages Constant aggregate 
and aggregate real employment demand and 
domestic expenditure balance of trade 
Remove Remove 
Remove _ border Remove border 
Variable subsidies protection ‘Total* subsidies protection Total? 
Real net farm income 
1 Agricultural crops —7.57 -—58.01 —65.58 Sot OU MOAN 
2 Livestock —1:73 4.75 3.02 —1.74 4.73 2.99 


Note:All projections represent the percentage deviation from the level that would have been 
reached assuming agricultural protection remained unchanged. 

*Since the model is linear in percentage changes the total effect is simply the sum of the 
separate effects of removing subsidies and border protection. Projections of the separate 
effects of removing subsidies and border protection are available from the author. 

> Calculated from the expenditure side and includes terms of trade effects. 

° Expressed as a percentage of base period GDP. 

‘Calculated as the return to land, labor, and capital employed in agriculture deflated by the 
consumer price index. 

(Ex) Denotes variable set exogenously. 


following the complete removal of agricultural protection than they would 
have been assuming no change in agricultural protection. 


Scenario A: Constant nominal wages and real domestic expenditure. Remov- 
ing farm subsidies causes unit farm production costs and domestic agricul- 
tural prices to increase. This results in a slight deterioration in international 
competitiveness and hence diminished international trading performance. The 
effects, however, are small. The results in total are dominated by the effects 
of removing border protection. 

The immediate impact of the elimination of border protection to agricul- 
ture is a large fall in the domestic prices of competing imports of agricultural 
products. This encourages substitution toward the now cheaper imported 
product. As a result, aggregate imports are projected to increase by about 5 
percent, largely as a result of a doubling in imports of agricultural crops. 
Imports of products classified to agricultural crops, livestock and downstream 
livestock products, and other food products represent about 13 percent of 
Japan’s total imports. 

Lower import prices for these products result in lower domestic prices 
and hence a reduction in the economy’s total cost structure. This is reflected 
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in a decline in the consumer price index of 2.9 percent and in the GDP 
deflator of 2 percent, the result for the former reflecting the importance 
of food prices in household expenditure. This enhances the international 
competitiveness of export-oriented sectors and to a lesser extent import- 
competing sectors outside agriculture. Under the assumption of fixed nomi- 
nal wages, the resultant improvement in aggregate export earnings of 3.2 
percent is insufficient to match the additional expenditure on agricultural 
imports such that the balance of trade is projected to worsen by about 0.4 
percent of base period GDP. With fixed aggregate domestic spending this 
implies a fall in real GDP of about the same amount and a decline in aggre- 
gate labor demand of about 0.7 percent. 

However, because of the decline in the consumer price index, real wages 
measured in terms of their purchasing power rise by 2.9 percent such that 
the share of national income accruing to labor increases by about 2.5 percent. 

At the sector level the outcome is particularly adverse for the heavily 
protected agricultural crops industry. As a result of the 94 percent increase 
in competing imports, domestic output of agricultural crops is projected to 
decline by 18 percent and industry employment by 67 percent. Real net farm 
income in agricultural crops is projected to decline by 66 percent. 

It is interesting to note that within the agricultural sector the outcome 
for the livestock industry is slightly favorable. While the removal of protec- 
tion to livestock products results in increased imports of livestock products 
at the expense of output and employment in the domestic livestock product 
industry, the removal of protection to agricultural crops results in the domes- 
tic livestock industry paying considerably less for its livestock feed inputs. 
Livestock production in Japan relies heavily on purchased feed inputs. About 
15 percent of the value of livestock production is represented by inputs of 
sector 1 (agricultural crops) and a further 43 percent by sector 7 (other food 
products), which in turn is heavily reliant on inputs of agricultural crops. Our 
results suggest that assistance provided to the livestock sector via farm 
subsidies and protection against the imports of livestock products more or 
less compensates the sector for the tax levied on it through assistance pro- 
vided to agricultural crops. '? 

The results clearly demonstrate the way in which protection to domestic 
agriculture acts as a tax on the economic performance of Japan’s export- 
oriented manufacturing sectors. Exports of machinery, transport equipment, 
other industrial, and transport and communication are projected to expand 
by 2.1, 2.2, 3.2, and 8.0 percent, respectively. These collectively account 
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for 63 percent of Japanese export earnings. The expansion in exports in this 
part of the economy leads to enhanced ouput growth and employment pros- 
pects in Japanese manufacturing. 

As a result of the elimination of agricultural protection, the price of agri- 
cultural cropping land is projected to decline by 68 percent. This would have 
significant ramifications for the prices of those items of Japanese consump- 
tion expenditure, such as housing and recreation, which are intensive in their 
use of land. The cost of providing these goods can be expected to fall appre- 
ciably if agricultural protection were removed. 

In the above results the assumption of constant nominal wages is critical. 
With domestic prices, especially the prices paid by household consumers, 
projected to fall significantly as a consequence of the removal of agricultural 
protection, much of the gains accrue to those currently in employment through 
higher real wages. 

Suppose, for example, that real wage stability was considered a better 
way of describing the functioning of the Japanese labor market over the 
short-to-medium term adjustment horizon. Then the removal of agricultural 
protection, by slowing the underlying rate of increase in domestic prices in 
the Japanese economy, would act to slow the rate of increase in nominal 
wages by the same amount. Our projections indicate the following conse- 
quences: the reduction in the consumer price index would be much larger 
(7.2 percent) leading to greatly enhanced international competitiveness; 
aggregate exports would grow by around 23 percent, significantly outweigh- 
ing the increase in import penetration; there would be a net improvement in 
the balance of trade equivalent to about 2.2 percent of base period GDP and, 
with fixed real domestic expenditure assumed, an equivalent gain in real 
GDP and a 4 percent improvement in aggregate employment demand. At 
the sector level the boost to exports, output, and employment in Japan’s 
manufacturing industries would be considerably larger. Industries supplying 
inputs to these activities would also gain. 


Scenario B: Constant aggregate employment demand and balance of trade. 
Under this scenario wages in the labor market are assumed to adjust to hold 
employment demand constant. Similarly, real aggregate expenditure is 
assumed to adjust to match the economy’s real aggregate income such that 
the outcome for the balance of trade remains unchanged. 

As with scenario A, the effects of removing agricultural subsidies are minor 
relative to the effects of removing border protection. The overall pattern of 
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results is also similar to that observed in scenario A. As a result of removing 
both subsidies and border protection, the consumer price index is projected 
to fall by 3.5 percent and the GDP deflator by 2.7 percent. The improvement 
in international competitiveness that this entails ensures sufficient growth in 
exports to pay for the increased imports. Aggregate foreign currency exports 
and imports increase by about 6 percent. 

The outcomes for aggregate real domestic expenditure and real GDP are 
largely unchanged. !* To maintain the total demand for labor requires a fall in 
nominal wages of about 1 percent. Since, however, the removal of agricul- 
tural protection is projected to reduce consumer prices, real wages, deflated 
by the consumer price index, rise by 2.5 percent. Hence the share of national 
income accruing to labor increases by the same amount. 

At the sector level agricultural imports are projected to expand by 93 
percent and livestock product imports by 21 percent. Imports of other food 
products fall somewhat, reflecting the improved competitiveness of the domes- 
tic industry through being able to obtain its agricultural inputs at considera- 
bly cheaper prices. As a result of increased import penetration, agricultural 
output is projected to decline by 18 percent and employment in this sector by 
67 percent. 

The increased agricultural imports are financed by an expansion of manu- 
factured exports which are now considerably more competitive. Export growth 
of about 4 to 6 percent in the machinery, transport, and other industnal 
categories is projected, This leads to output gains of about 1 to 2 percent in 
the sectors supplying these products and employment gains of about 2 to 6 
percent. 

As was the case in scenario A, the major losers from the removal of 
agricultural protection are the owners of rural land. The rental price of agri- 
cultural land is projected to decline by 68 percent. As a result of this and the 
heavy exodus of labor from farming to be reemployed in manufacturing activ- 
ities, real net farm income in the agricultural crops sector is projected to 
decline by 65 percent. 

The longer term effects of agricultural protection under scenario B, assum- 
ing that capital is mobile between sectors, are broadly similar to those 
described above. Aggregate exports and imports are projected to expand by 
about 8 percent. The gain in real GDP is a little larger (0.4 percent) and the 
improvement in the economywide real wage is 2.4 percent. 

At the sector level the contraction in agricultural crops output is larger (25 
percent) as are the gains in manufacturing output. For example, output expan- 
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sions of 2, 3, and 1.8 percent, respectively, are projected for the large export- 
oriented sectors of machinery, transport equipment, and other industrial 
categories. Because capital leaves agriculture the reduction in real net income 
of the farm sector is slightly less (58 percent). 


Agricultural Protection and Japan’s Aggregate 
Trading Performance 


As noted in the first section, Japan's international trading performance over 
recent years has been heavily in surplus. In 1986, for example, export earn- 
ings represented about twice the expenditure on imports, a balance of trade 
surplus in excess of 4 percent of GNP. The results in table 6.2 under sce- 
nario A suggest that if agricultural protection were removed, assuming no 
adjustment of nominal wages, growth in aggregate imports of about 5 per- 
cent would occur over the short to medium term. Nearly all of this is from 
agricultural products and livestock products — imports of which are projected 
to increase by 94 and 23 percent, respectively. On its own this would reduce 
the trade surplus by about one-quarter to one-fifth of the current surplus of 
exports over imports. However, the results in table 6.2 also show that pro- 
tection to domestic agriculture, as well as restraining aggregate imports, 
acts as a sizable tax on export performance. The removal of agricultural 
protection is projected to lead to an increase in aggregate foreign currency 
export earnings of 3 percent. If constant real rather than nominal wages are 
assumed, the growth in aggregate export earnings from the removal of agri- 
cultural protection would exceed the growth in aggregate import expenditure. 

The clear conclusion from these results is that agricultural protection does 
not exert much influence on Japan’s net trading performance. In fact, its 
removal may well enhance Japan's trade surplus. The role of agricultural 
protection is to influence the composition of both exports and imports. Imports 
are biased heavily against agricultural and livestock products and reduced as 
a share of GDP. Exports are also reduced as a share of GDP. 

The cause of Japan’s net trade imbalance is a surplus of national income 
over national expenditure or, alternatively, domestic savings in excess of that 
required to finance domestic investment. The appropriate set of policies to 
reduce this imbalance involves those which discourage domestic saving and 
hence encourage aggregate spending relative to income. There are a range 
of policy instruments which can achieve this. Each will have different out- 
comes for other aspects of macroeconomic performance and involve differ- 
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ent relative incentives to industry growth prospects. 

In table 6.3 we illustrate this by investigating the implications for the level 
and distribution of economic activity of a balanced increase in real domestic 
spending (equi-proportional changes in aggregate household consumption, 
private investment, and government spending). We assume that aggregate 
spending is raised sufficiently to cause the balance of trade to decline by 4 
percent of GDP which approximates Japan's current trade surplus. We fur- 
ther assume that the gains to the labor market from this increased domestic 
spending are taken in the form of increased employment at a constant real 
wage. An alternative and equally viable assumption would be that the labor 
market gains accrue as higher real wages to those currently in employment. 
Finally, we assume that the rate of protection, expressed in ad valorem 
terms, provided to Japanese agriculture and other sectors remains constant. 
That is, to the extent that the increased domestic spending worsens the 
competitive position of domestic agriculture, the adjustment is through 
increased agricultural imports rather than through an increase in the implicit 
rate of protection provided to agriculture by quotas holding import volumes 
constant. 

There are a range of domestic policy instruments which could be involved 
to achieve the required increase in domestic spending. We do not specify a 
particular set. 

The results indicate that a 5.6 percent increase in real domestic spending 
is required to wipe out a trade surplus of 4 percent of GDP. The increase in 
domestic spending acts to revalue the real exchange rate between Japan 
and the rest of the world, as seen by the 6.7 percent increase in the GDP 
deflator and more or less constant world prices. As a result exports become 
less competitive and domestic industries, including agriculture, lose market 
share to competing imports. The required balance of trade turn around is 
achieved by a 25 percent drop in aggregate export earnings and a 3.8 per- 
cent increase in aggregate expenditure on imports. ’° 

The domestic contractionary effect of reduced export sales and increased 
import penetration is more than outweighed by the expansion in domestic 
expenditure, such that real GDP increases by 1.1 percent and aggregate 
labor demand by 1.9 percent. 

At the sector level there is a reorientation of economic activity away from 
traded activities, especially those producing exports, to activities whose sales 
pattern is oriented to the domestic economy. Import-competing activities 
gain from the expansion in the size of the domestic market for their products 
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Table 6.3 Projections of the Short-to-Medium-Term Impact of a Balanced 


Increase in Domestic Expenditure (percent) 


Variable 


Macroeconomic 
Real GDP? 
Real domestic expenditure 
Aggregate exports (foreign currency) 
Aggregate imports (foreign currency) 
Balance of trade” 
Consumer price index 
GDP deflator 


Labor market 
Aggregate labor demand 
Nominal wage 
Real wage (CPI deflated) 
Labor’s share of national income 


Industry outputs 
1 Agricultural crops 
2 Livestock 
3 Forestry, fishing 
4 Mining 
5 Crude oil 
6 Livestock products 
7 Other food products 
8 Textiles 
9 Pulp, paper, etc. 
10 Chemical products 
11 Petroleum products 
12 Mineral and metal products 
13 Machinery 
14 Transport equipment 
15 Other industrial 
16 Construction 
17 Transport and communication 
18 Government services 
19 Private services 


Major exports 
10 Chemical products 
12 Mineral and metal products 
13 Machinery 
14 Transport equipment 
15 Other industrial 
17 Transport and communication 


Major imports 
1 Agricultural crops 


Balanced increase in real domestic 
spending of 5.58 percent 


1.14 
5.58(Ex) 

=H 05) 

3.19 

— 4.00 

6.09 

6.68 


1.93 
6.09 
0.00(Ex) 
6.88 


— 0.67 
0.31 
0.52 

— 0.61 

=C)5) 

— 0.14 
0.90 
3.88 
2.76 

— 16a!) 

— 1.68 

— 2.88 

—4.01 

S712 

= 4,374 
5.29 

— 4.65 
5.07 
2.51 


— 64.49 
= (Ailes) | 
— 23.87 
— 21.09 
— 24.55 
— 86.79 


9.31 
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Table 6.3 continued 


4 Mining — 0.84 

5 Crude oil — 0.96 

6 Livestock products 15.53 

7 Other food products 20.02 
Price of land 

1 Agricultural crops 3.62 

2 Livestock 6.50 
Agricultural employment 

1 Agricultural crops — 2.47 

2 Livestock 0.41 
Real net farm income* 

1 Agricultural crops —2.47 

2 Livestock 0.41 


Note: All projections represent the percentage deviation from the level that would have been 
reached in the absence of the stimulus to domestic expenditure. 

* Calculated from expenditure side and includes terms of trade effects. 

> Expressed as a percentage of base period GDP. 

“Calculated as the return to land, labor, and capital employed in agriculture deflated by the 
consumer price index. 

(Ex) Denotes variable set exogenously. 


(the expansion effect), but lose from their reduced competitiveness vis-a-vis 
imports in obtaining domestic market share of this expanded market (the 
substitution effect). In the case of the major part of Japanese agriculture 
(incorporated within the agricultural crops sector) the income elasticity of 
demand is low. These activities hence benefit only a little from the 5.6 per- 
cent expansion in aggregate real household consumption expenditure. The 
benefits are outweighed by the reduction in competitiveness against imports. 
As a result imports of agricultural crops are projected to expand by 9.3 
percent, resulting in a 0.7, 2.5, and 2.5 percent reduction in the sector’s 
output, employment, and real net farm income, respectively. Imports of live- 
stock products are also projected to expand by 16 percent and those of other 
food products by 20 percent, thereby reducing the demand for domestically 
produced livestock, which is sold as inputs to these sectors. !® 

The major gainers from the expansion in aggregate spending are those 
sectors which (1) face little or no competition from imports and (2) rely 
heavily on domestic consumption and investment for their sales. Examples 
are the services sectors — 16 (Construction) and 18 (Government services). 

The conclusion from tables 6.2 and 6.3 is that while protection of agricul- 
ture appears to have little to do with Japan's balance of trade surplus, the 
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elimination of this surplus through balanced increases in domestic spending 
will retard the performance of the major part of Japanese agriculture. Put 
another way, the continuation by Japan of a trade surplus is beneficial to 
Japanese agriculture in the sense that if this surplus were eliminated, either 
Japanese agriculture would contract or, to prevent this contraction taking 
place, the rate of protection required by Japanese agriculture would need to 
be increased. 


Notes 


1. According to figures reported by Winters (1986), in 1984 only 13 percent of 
Japanese farms were operated by full-time labor while 71 percent of farm households 
received more than half their income from nonfarm sources. Average income per 
household member in these latter households was about 25 percent higher than in 
full-time farming households. 

2. According to figures from the Japanese Ministry of Agriculture, Forestry, and 
Fisheries, Japan's food self-sufficiency has declined from 91 percent in 1960 to 76 
percent in 1975 and 73 percent in 1985. 

3. See in particular OECD (1987). The PSE is defined as the payment that would 
be required to compensate farmers for the loss of income resulting from the removal 
of assistance. It can be expressed either as a monetary amount or as an amount per 
unit of commodity produced or as the ratio of total assistance to the total value of 
receipts. 

4, An algebraic specification of the Japan model is available on request from the 
Centre for International Economics. 

5. Estimates from the Japan Ministry of Agriculture, Forestry, and Fisheries. 

6. See Dixon et al. (1982). 

7. Values assigned to the import substitution elasticities range from 1.0 for mining, 
1.2 for manufacturing activities, 3.0 for agriculture, to 4.0 for processed foods. The 
estimates for manufacturing are drawn from the work of Shinkai (1972). Those for 
agriculture and processed foods are judgmental. They are higher than for manufactur- 
ing to reflect the more basic nature of the product and hence reduced scope for 
product differentiation between domestic and imported sources of supply. 

8. The utility function is of the Klein-Rubin form. To complete the system of house- 
hold demand equations requires estimates of expenditure elasticities and household 
budget shares for each consumption good and the Frisch parameter. Expenditure 
elasticities range from 0.37 (agriculture and processed foods), 1.12 (manufactured 
goods), to 1.39 (transport and communication). The Frisch parameter estimate for 
Japan is —0.64. These estimates are based on the work of Theil and Clements 
(1987). 

9. In the case of textiles, export earnings of which represent about 14 percent of 
total Japanese export earnings, export volumes were assumed unable to respond to 
the removal of agricultural protection. This assumption is designed to reflect the 
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regulation of world textile trade through the international multifiber arrangement and 
other means. For those exports where Japan’s share of the world market is small, 
export demand elasticities were assumed to be highly elastic (export demand elastic- 
ity of — 20.0). For the major Japanese exports of machinery, metal products, trans- 
port equipment, and other industrial categories, export demand elasticities were set 
to —5.0. This figure is judgmental. It is designed to reflect moderate terms of trade 
power by Japan in these products. 

10. This is the view of the labor market adopted by Ezaki (1986) in his computable 
general equilibrium modeling study of oil prices and fiscal and monetary policy changes 
in Japan. 

11. The change in real aggregate expenditure is assumed to be balanced, i.e., 
involving equi-proportional changes in its components (aggregate household consump- 
tion expenditure, private investment expenditure, aggregate government expendi- 
ture). The composition of household consumption expenditure and private invest- 
ment changes according to the theory outlined above. 

12. The shocks to the power of the tariff variable (expressed in percentage 
changes) which correspond to the complete removal of agricultural protection are 1 
(— 76.19), 6 (—13.79), and 7 (—9.09). The model’s zero pure-profits condition in 
importing is of the form P2;=eP™; (1+t;) where P2;, P™;, and t; are, respectively, 
the local price of imported good i, the cif foreign currency import price of good i, and 
the tariff equivalent of all border protection on good i. The power of the tariff on i is 
given by 1 +t;. e represents the nominal exchange rate (yen/unit of foreign currency). 

Consider for example i= 1 (agricultural crops). From table 6.1 P2;/P™;=420 per 
cent. Hence t=3.2 or 320 percent. For complete removal of t the required percent- 
age change in 1+t; and hence the percentage change in Po; is — 100 (t/1+t)= 
— 76.19 per cent. 

13. This result may in part follow from the lack of a detailed disaggregation of 
imputs to agriculture and livestock. In particular, livestock feed inputs are classified 
in the Japanese input-output tables as being part of agricultural crops and part of 
other food products. Hence, in the model they incur the same level of protection as 
the average for the sector in which they are classified. In reality some livestock feed 
inputs are not subject to border protection. 

14. That is, according to the model the aggregate welfare gains, in terms of the 
addition to aggregate real income, from the removal of agricultural protection are 
small over the short to medium term. The pure efficiency gains are somewhat larger, 
being offset by terms of trade losses because of the assumed less than perfect elas- 
ticity of. world demand for Japan’s major exports. World prices for Japan’s major 
exports are projected to decline by around 1 percent. 

It is well known, however, that comparative-static general equilibrium models of 
this type capture only the allocative gains from assistance reform. They do not pro- 
vide a treatment of the major source of welfare gains—the so-called dynamic gains. 

15. The weights in the model's balance of trade equation refer to 1980, in which 
Japan's net trade was close to zero. The aggregate responses, especially with respect 
to exports and imports, would differ somewhat if 1988 balance of trade weights were 
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used, though the broad pattern of results would remain unchanged. 

16. According to the Japanese input-output tables, the livestock sector makes 
small sales to industry 8 (textiles), industry 19 (private services), and to investment. 
The size of each of these markets is projected to expand. This is sufficient to com- 
pensate the sector for the reduced sales opportunities available to it from the down- 
stream livestock product and food product sectors such that the output of livestock 
expands slightly. 
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7. Agricultural Policies and 
the U.S. Federal Budget and U.S. Trade Deficit 


Andrew Feltenstein 


Summary 


This study analyzes the effects of agricultural policies, in particular spending 
on subsidies, on the macroeconomy in the United States. Subsidies have not 
only direct budgetary implications, in that they represent government ex- 
penditures, but they also distort the relative price structure and thereby the 
allocation of scarce factors. In addition, a reduction in subsidies will, via its 
impact on domestic interest and inflation rates, affect private savings and 
investment in ways that can result in major changes in both real income and 
the trade balance. 

Four types of agricultural subsidies are examined: subsidies on the inputs 
of value added to production, trigger price mechanisms in which the govern- 
ment guarantees a fixed price for agricultural output, consumption support 
to consumers, and payment for land set-asides, i.e., payment to farmers in 
return for withdrawing land from production. All of these subsidies have both 
direct and indirect implications. Import subsidies and guaranteed minimum 
prices tend to expand U.S. output, all other things being equal. Consumption 
supports, on the other hand, tend to increase domestic output and consump- 
tion but decrease exports. Finally, set-asides result in not only an increase in 
government spending, but also a reduction in acreage. The relative rental 
price of land increases, as does the price of agricultural output, thereby 
negatively affecting U.S. farm exports. 

The analysis uses the framework of a general equilibrium model with 
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forward-looking agents.! It is essential to use a general equilibrium frame- 
work, since a partial equilibrium approach ignores most of the important 
macroeconomic interactions. The simple macroeconomics of a reduction in 
subsidies may be thought of as follows. The initial impact of the reduction is 
to reduce the government’s budget deficit, thereby decreasing the rate of 
monetary expansion and raising the real interest rate. This outcome depends 
on the formulation of government financing assumed in the model, in which 
the sale of bonds is fixed and monetization is derived as a residual. In 


response to the higher-real.rate, consumers increase their savings, while the 


rate of private investment declines. Accordingly, overall domestic savings 
increases, leading to an initial improvement in the trade balance. At the same 
time, the reduction in subsidies, in particular of set-asides, causes the export 
price index, in which agriculture is an important component, to decline. Thus 
foreign export demand increases. (These conclusions are subject to a num- 
ber of conditions, in particular that export supply is elastic, which seems 
justified by empirical studies.) At the same time, however, the improved 
trade balance brings about a strengthening of the U.S. dollar, causing imports 
to increase and the final improvement in the trade balance to be less than 
observed initially. 


(\ After giving the model parameters that reasonably well replicate the macro- 


oo 


economic events of 1985-86, an experiment is conducted in which we ask 


\. what the results would have been if all agricultural subsidies had been removed 
/ in those years. It is determined that the removal of subsidies, which would 


/_ have resulted in a direct budgetary saving of $58 billion over the two years, 
! would have actually saved a total of $74 billion through its impact on interest 
rates and the tax base. Thus the currently sought after $30 billion could be 
more than achieved by reducing or eliminating agricultural subsidies. 

The trade balance also improves by more than the reduction in subsidies. 
The elimination of the $31 billion in subsidies would have brought about an 
estimated improvement in the trade balance of approximately $42 billion in 
1986. This improvement stems from the impact of an increase in the real 
interest rate on domestic savings and investment, as well as a relative decline 
in the export price index. Key nominal variables also improve sharply under 
the counterfactual simulation. Both the nominal interest rate and the inflation 
rate decline significantly, although the real interest rate increases. The rate 
of decline in the U.S. dollar exchange rate slows, so that in 1986 the nominal 
value of the dollar would have been about 18 percent higher than with the 
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original level of subsidies. In addition, the real value of the dollar would have 
been about 5.5 percent higher than before. 

/ A qualified conclusion may thus be drawn that a reduction, or perhaps 
elimination, of agricultural subsidies would significantly reduce the current 
budgetary and trade imbalances. In particular, an elimination of subsidies 
would bring about an almost 30 percent improvement in the trade balance, 
and would go far toward lessening pressure on the dollar. These results may, 
‘ indeed, be overly conservative, since any efficiency gains due to reductions 
in subsidies have not been incorporated. Other studies indicate that there 
‘would be substantial efficiency gains, which, if incorporated into the analy- 
\sis, would yield even greater improvements in trade, budget, and price 
variables. 


Introduction 


The objective of this study is the analysis of the effects of agricultural poli- 
cies on the U.S. macroeconomy. Limited resources prevented the examina- 
tion of all aspects of agricultural policy, so we concentrated on the role of 
subsidies —major items of government expenditure which are often highly 
controversial. Subsidies are examined in the context of an intertemporal 
general equilibrium model, since partial equilibrium analysis has been found 
to ignore important macroeconomic effects. Subsidies not only have direct 
budgetary implications, in that they involve government expenditure, but 
also distort the relative price structure and thereby the allocation of scarce 
factors, in particular, land. In addition, a reduction in subsidies will, via its 
impact on domestic interest rates, affect private savings and investment in 
ways that can, as will be seen, cause significant changes in both real income 
and the trade balance. 

Four types of subsidies present at least to some extent in the United 
States are examined. The first of these is a simple percentage subsidy on 
the inputs of value added, in this case land, to agricultural output. The sec- 
ond type of subsidy is based on a trigger price. If the price of a particular 
agricultural item falls below some predetermined fixed price, then the differ- 
ence between the fixed price and the market price is paid as a direct subsidy 
to the producers of the product. The third type of subsidy is not realized as a 
direct payment, but rather is a support that prevents the price paid by con- 
sumers from rising above some specified fixed price. Thus if the market 
price of an agricultural product rises above some fixed price, consumers pay 
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~ only that price and the government subsidizes the difference as a payment to 
producers, who receive the market price. The final subsidy is a payment to 
farmers not to produce. This is represented by payments made for farmland 
that is set aside from production. Thus, the government contracts with farm- 
ers to take a certain amount of land out of production, and then pays the 
farmers the market price for the land. Thus, the supply of land falls, tending 
to drive up the market price of land while at the same time reducing the tax 
base. 

Many studies have attempted to analyze the interaction between general 
fiscal policies and macroeconomic outcomes in the United States. Possibly 
the most relevant, from the point of view of this study, is the recent book by 
Marris (1985). Marris makes a strong connection between the rising struc- 
tural budget deficit in the United States and the increase in investment 
demand, leading to capital inflows and the rise of the dollar that occurred 
from 1980 to 1985. The study then, quite remarkably in view of the fact that 
it was written in 1985, fairly accurately predicts the later collapse of the 
dollar and the massive U.S. trade deficit. These predictions are based on an 
underlying model which asserts that the trade deficits, brought about by 
U.S. budget imbalances, will cause a massive devaluation of the dollar as 
U.S. foreign debt becomes intolerably large. 

The model underlying the Marris study has certain characteristics which, 
though typical of macroeconomic studies, reduce its usefulness for our study.” 
Production is fully aggregated, so it is not possible to consider sector-specific 
policies such as agricultural subsidies. The domestic interest rate, one of 
our primary concerns, is not determined within the model, but is set exter- 
nally, as are U.S. GNP growth rates and changes in exchange rates. There is 
also no direct way to incorporate disaggregated fiscal policies, since only the 
structural budget deficit enters into the calculations. Possibly most impor- 
tant, because the model is essentially static there is no endogenous determi- 
nation of domestic savings based on current interest rates and the price and 
income expectations of forward-looking consumers. As will be seen, the lack 
of endogenous savings determination can cause serious underestimation of 
the impact of public spending cuts on the trade balance. In particular, it 
would not be possible to arrive at the eventual conclusion that an elimination 
of the $31 billion currently spent on agricultural supports could lead to a 
reduction of about $42 billion in the overall U.S. trade deficit. 
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Policy Issues 


The key policy question that this study considers is straightforward: What 
would be the macroeconomic implications of a reduction in agricultural subsi- 
dies? More particularly, how would a cut in subsidies affect, first, the overall 
budget deficit, and, second, the trade balance? Clearly these two issues are 
connected since a large budget deficit that leads to an excess of demand for 
domestic investment over domestic savings will cause a trade imbalance. 
What is not clear is the magnitude of the numbers involved. Suppose, as an 
extreme example, that agricultural subsidies were completely eliminated. 
Would there be a net reduction of $31 billion in the budget deficit, or is it 
possible that there would be significant efficiency gains for agriculture, and 
possibly for the rest of the economy, so that the tax base would increase and 
the net reduction in the deficit would be greater than $31 billion? Is it also 
possible that the reductions might lead to a decrease in the excess demand 
for domestic investment, causing the trade balance to improve by more than 
the subsidy cuts? In short, can the country expect to get “more bang for its 
buck”? 

To have a more concrete understanding of how these issues are answered 
here, it may be useful to outline briefly the macroeconomic workings of the 
model. (The manner in which general equilibrium modeling techniques enter 
the analysis is discussed below.) A start might be made with a simple macro- 
economic accounting identity: 


(S—D+(T-G)=X-M (1) 


where S represents domestic private savings, I domestic private investment, 
T federal tax revenues, G federal spending, X exports, and M imports. 
Assume that the government reduces agricultural subsidies. The initial 
impact is that G declines. Thus the federal deficit, D = G—T, also declines.* 
If, for simplicity, foreign financing and domestic bond sales are taken as fixed, 
then this means that the rate of growth in the money supply will also decline. 
Hence the real interest rate will tend to rise and the rate of inflation will 
decline. In the face of a rising real interest rate, the forward-looking con- 
sumer, seeing that he is getting a relatively better deal on future consump- 
tion, will increase his savings. At the same time investors, who equate the 
current cost of borrowing to the anticipated future return on capital, will tend 
to reduce their investment, since financing has become more expensive. 
Although the initial impact of the subsidy cuts may also be to reduce savings, 
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perhaps by as much as the total reduction, since part of the subsidies are 
paid as income supports to farmers, this decrease in income affects rela- 
tively few consumers. Increased real interest rates affect all consumers, 
however, and, at least given the parameters of our study, the overall effect is 
to raise private savings. Thus S—I mises so that the current account, X — M, 
rises more than the simple change in G—T. Thus the improvement in the 
trade balance may be considerably greater than the improvement in the bud- 
get deficit. Also, since inflation declines, there may be a positive terms of 
trade effect, causing X and S simultaneously to increase further.* 

A general equilibrium approach must be used to determine simultaneously 
the interaction of the consumer, determining S, the investor, determining I, 
and the subsidy cuts, determining G and T. Since the United States is a large 
country, these are equated, via price and exchange rate adjustments, with 
the outcomes of export and import equations. It is precisely this type of 
simultaneous solution that is missing from the type of work represented by 
the Marris study. 


Agricultural Support Policies and the U.S. Macroeconomy 
Some Background Information 


Just how significant are agricultural spending policies, in particular on price 
supports, in the overall U.S. budgetary picture? Some recent statements by 
Prime Minister Margaret Thatcher of Great Britain are relevant. She is 
reported to have said that in Iowa, farmers this year will receive more loans 
and other aid from Washington than all the nations of Africa get from the 
World Bank.° As a matter of fact, the amount of money spent on agricultural 
support programs in the United States represents a major portion of the 
federal budget deficit. 

Table 7.1 gives total revenues and expenditures of the U.S. federal gov- 
ernment over the period 1979-86. The well-known increase in the deficit, 
which grew from $40 billion in 1979 to $220 billion in 1986, should be noted. 
If the partial breakdown of expenditures is examined, it can be seen that 
agriculture represents the largest single item in current expenditures after 
defense, health, social security, and interest payments on outstanding debt. 
Of these four larger types of outlays, social security and interest payments 
represent essentially prior commitments and are thus less susceptible to 
immediate budgetary action than are other expenditure items. It is interest- 
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ing to note that of the remaining items, health expenditures grew by 80 
percent between 1979 and 1986, while expenditures on agriculture grew by 
182 percent—even more than the 135 percent increase in defense spend- 
ing. The amount spent on agricultural support programs thus represents a 
major portion of the overall budget deficits. 

Between 1981 and 1985 the federal government spent about $60 billion on 
farm price and income support programs. The original estimate for farm 
program outlays for 1986 was significantly below the actual cost of $25.9 
billion associated with Commodity Credit Corporation (CCC) activities to 
support the agricultural sector. Other related programs also support agricul- 
tural production and rural America; in 1986 the outlays for these programs 
amounted to approximately $4 billion. The largest single item was Farmers 
Home Administration outlays at $8 billion (U.S. Government Printing Office 
1987, 155). 

Thus, merely the costs associated with support of the CCC represent 
almost 12 percent of the budget deficit of $220 billion in 1986. Just how was 
this money spent? Corresponding to the first type of subsidy, in which ad 
valorem payments are made to agricultural producers, an export enhance- 
ment scheme helps to finance U.S. agricultural sales abroad by providing 
both export guarantees as well as direct price subsidies. A deficiency pay- 
ment system, in which producers receive payments for the difference between 
the market price and a target price, corresponds to the second type of sub- 
sidy. In 1986 more than $20 billion was spent on food assistance programs, 
in which an implicit lump sum payment is made to certain consumers to 
finance their consumption of agricultural products at below market prices. 
This corresponds to the third type of subsidy in which the price paid by 
consumers is subsidized if the market price rises above some predetermined 
. target price. Finally, the 1985 Food Security Act aims to manage agricultural 
output by inducing farmers to accept reductions in the total acreage that they 
plant, thus raising prices and reducing the need for deficiency payments. 
These set-asides correspond to the fourth kind of subsidy. 

A general relationship between growth in the budget deficit and increase 
in the trade deficit can be deduced from table 7.1 and figure 7.1. Figure 7.1 
illustrates these variables as well as indicates the behavior of personal sav- 
ings and gross private investment over the period 1979 to 1986. Thus gen- 
eral historical support is garnered for the model’s projections. A rapid increase 
in government spending, combined with reduced growth in revenues, caused 
the budget deficit to soar. At the same time, stagnant behavior of personal 
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Table 7.1 U.S. Macroeconomic Indicators and Agricultural Supports (in 
billions of dollars) 


1979 1980 1981 1982 1983 1984 1985 1986 
Federal revenues 463 517 599 618 601 666 734 769 





Federal expenditures 503 591 678 746 808 852 946 990 
Agriculture iil 9 11 16 23 14 26 31 
Defense 116 134 158 185 210 227 253 273 
Transportation 18 21 23 21 21 24 26 28 
Education and social 
services 30 32 34 if 27 28 29 30 
Health 20 23 Di 27 29 30 34 36 
Social security 104 119 140 156 171 178 189 199 
Veterans administration 20 21 23 24 25 26 26 26 
Interest payments 43 53 69 85 90 111 129 136 
Other 141 179 193 205 212 214 234 231 

Federal deficit SU) SA) SI SAU alltel) © SZ Al 

Exports 184 224 237 211 201 219 214 219 

Imports 212 250 265 248 269 332 339 370 

Merchandise trade deficit =) = 9) 28 37 68 10} =z) = Teil 

Personal savings 118 1B 159 154 131 169 143 116 

Gross private domestic 

investment 455 437 516 447 502 662 661 686 


Source: U.S. Government Printing Office, Economic report of the president (1987); International 
Monetary Fund, International financial statistics (1987). 


savings worked with rapid increases in investment demand to bring about 
rising trade deficits ($28 billion to $151 billion over the period). In the next 
section we indicate how a general equilibrium framework links all of these 
elements analytically. 


Overview of the Model 


In this section the general equilibrium structure of the study is outlined, and 
some underlying empirical parameters are indicated. The functional forms of 
the structural equations are given in appendix A.° 


Production 


An input-output matrix is used to determine intermediate and final produc- 
tion. Because the model incorporates perfect foresight in both production 
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and consumption, this matrix may be thought of as being replicated in each of 
two years. Corresponding to each sector in the input-output matrix, value 
added is produced using capital, land, and labor. The technology that pro- 
duces this value added is sector-specific so that, for example, agriculture 
would have a higher relative share of land in value added than would chemicals. 

We suppose, for simplicity, that there is a single type of capital, which is 
produced via an investment technology that uses inputs of capital and labor 
to produce new capital. The investment is carried out by the private sector, 
and since the capital that is produced in one period becomes available only in 
the next period, the investment firm must pay for the input costs of its 
production in the current period, but will receive the revenue from that capi- 
tal in the next period. Suppose, then, that the rental price of capital in period 
i+] is Pxg@+1). If Cyj is the cost-minimizing cost of producing the quantity 
of capital, H;, then future debt obligations must be equal to the return on 
new capital. Hence 


Cui = PKG 4 pHi 
1417; (2) 


where r;= Pyy;/Px; is the interest rate in period i. Hence the level of private 
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investment depends on both the current interest rate and the perfectly antic- 
ipated future return on capital. Thus government policies that affect interest 
rates, such as cutting spending, will have an immediate impact on private 
investment. 

All sectors in the economy pay both income and profit taxes, while agricul- 
ture may receive a subsidy on its use of land. Along with its spending on 
agricultural subsidies, transfer payments, and interest obligations, to be dis- 
cussed shortly, the government produces public goods using capital and labor 
as inputs to production. The government’s target for output of public goods 
is determined exogenously in terms of constant dollars. An attempt to model 
an optimizing government thus is not made. 


Consumption 


A single generation of consumers is assumed for the entire period of the 
model. The consumers have perfect foresight, and hence perfectly antici- 
pate all prices of period 2 while in period 1. The individual consumer maxi- 
mizes a utility function, U, which has as arguments the levels of consumption 
and leisure in each of the two periods. 

The consumer maximizes his utility function, subject to a set of inter- 
temporal budget constraints. He has initial allocations of money —domestic 
and foreign bonds, Mo, Bo, and Bro respectively—at the beginning of 
period 1, and, if he is a shareholder in the capital goods-producing firm, he 
will also hold capital, Ko, while he may also hold land, Ap. Let Px;, Pai, Pri, 
Py, Ppi, e; represent the price of capital, land, labor, money, domestic 
bonds, and the exchange rate, respectively, in period i, and let TR; represent 
whatever transfer payments the government pays to this consumer during 
period i.® 

Bonds are considered to be long term, so that a consumer owning a bond 
receives its par value, assumed to be $1, as an interest payment in each 
period. Since this payment is made in units of money, his income from the 
bond in period 1 is 1, while in period 2 it is Pyyz. He also has the possibility of 
selling the bond at market prices Pg;. The consumer’s income, or, to be 
more precise, his purchasing power, in period 1 is then given by 


1,(P1) = PxiKo + PaiAo + PriLo + Mo + Bo + PpiBo + 
ej, a AF Ir) Bro AF TR. (3) 


The consumer’s income in period 2, 12(Ps), becomes 
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1,(P2) = Pxo(1 — 6)Ko + PazAo + PraLo + Pm2Xmi + Pam2Xpi + 
PpoXpi + €o(1 + rp2)Xpri + TRe (4) 


where Xy; is the nominal quantity of money that the consumer holds in 
period 1, Xp, is the quantity of domestic bonds he purchases, Xp; is the 
quantity of foreign bonds he buys, and rg; is the foreign interest rate in 
period i. Thus if Pg2 >Pgi, the consumer realizes a capital gain on his 
purchase of domestic bonds in period 1, while if e2 >e;, i.e., the exchange 
rate depreciates, raising the domestic currency value of foreign bonds, then 
he realizes a capital gain on foreign bonds. Thus government policies that 
affect either the domestic interest rate or the exchange rate will have an 
immediate impact on the consumer. 

The consumer pays market prices for all goods except agriculture, which, 
for some consumers, is subsidized.’ Personal income taxes are not paid 
directly by the consumer, but are withheld at the enterprise level, where 
profit taxes are also collected. The consumer has a demand for money repre- 
sented by a functional form, uniform across all consumers, in which demand 
for nominal cash balances depends on the value of current consumption and 
the nominal interest rate. This demand may thus be interpreted as a cash-in- 
advance constraint in which the velocity of money is interest sensitive. An 
increase in the nominal interest rate then lowers the demand for money, 
tending to raise the rate of inflation. 

The total value of the consumer’s consumption each period must be equal 
to or less than the corresponding income, hence 


PiX; + PuiXri + PpiXpit eXpri + 
PwiXmiSl(P)). (5) 


P; represents the set of sectoral prices in period i. In order to close the 
model, some assumption must be made about consumers’ holding of debt in 
period 2.'° Accordingly, it will be supposed that demand for bonds in period 2 
is determined by the long-run savings rate of the economy, assumed to be 
constant. Finally, it is assumed that the consumer allocates savings between 
domestic and foreign bonds according to relative rates of return, evaluated in 
terms of domestic currency. Thus savings rates are endogenously deter- 
mined by intertemporal maximization in period 1, but are fixed in period 2. 
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Financing the Central Government 


The government collects income and profit taxes as well as import duties, 
and pays the subsidies described above. In addition, the government must 
cover both domestic and foreign interest obligations on public debt. The 
deficit of the central government in period 1, Dj, is then given by 


D, =G, +S) +Bo+ erp Bro— Ti (6) 


where S, represents subsidies given to agriculture in period 1, G, is spend- 
ing on goods and services, while the other two terms reflect domestic and 
foreign interest obligations of the government. Thus, for example, policies 
that cause the exchange rate to depreciate will increase foreign interest pay- 
ments. T, represents total revenues of the government. 

The resulting deficit is financed by a combination of monetization and 
domestic and foreign borrowing. Then if Ygc1 represents the face value of 
domestic bonds sold by the government in period 1, and Cr, represents its 
foreign borrowing, then its budget deficit in period 2 is given by 


D2 = G2 +S2+ Pmo(Ypei + Bo) + Cafre(Cri + Bro) — Ti (7) 


where Sz represents agricultural subsidies in period 2, Pye (Ygo1+ Bo) is 
the interest obligations on outstanding debt plus domestic borrowing from 
period 1, and esrg2 (Cr; + Bo) is the interest payment on foreign debt plus 
period 1 foreign borrowing. 


The Foreign Sector 


The foreign sector is represented by a simple export equation in which aggre- 
gate demand for exports is determined by relative domestic and foreign price 
indices as well as world income. Hence exports are sensitive to changes in 
the exchange rate as well as to domestic price changes. The combination of 
the export equation and domestic supply responses then determines aggre- 
gate exports. Capital flows are derived from the domestic consumers’ port- 
folio balance equation, in which relative shares of domestic and foreign bonds 
are determined by relative current interest rates, deflated by anticipated 
changes in the exchange rate. Foreign lending has not been modeled but has 
been taken to be exogenous. Thus gross capital inflows are exogenous, but 
net capital flows are determined endogenously by the savings behavior of 
domestic consumers. 
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Application of the Model to the United States 


In this section some of the basic empirical methodology used is described. 
The extent to which actual U.S. outcomes for 1985-86 have been replicated 
will be indicated. This replication is important if there is to be any confidence 
in the predictions of the counterfactual simulations. 

Intermediate and final production is taken from an eighty by eighty (sector) 
input-output matrix representing 1983, which is condensed to ten by ten, 
corresponding to the aggregate production sectors of the U.S. national 
accounts. }* These sectors are 


—_ 


. Agriculture 

. Mining 

. Construction 

. Manufactures 

. Transportation and utilities 
. Domestic trade 

Finance 

. Services 

. Government 

. Imports 


OONAN SP wh 


— 
i) 


The Armington (1969) assumption is made that goods are distinguished by 
type as well as by place of origin. Hence imports are a separate row in the 
input-output matrix. 

The derivation of sectoral production functions is given in the appendix. 
Profit and labor tax rates have been taken to be the average effective rates 
across the economy for 1985-86, so that at this stage no attempt has been 
made to derive rates on a sector-by-sector basis. Spending by the govern- 
ment is taken to have its actual values for 1985-86, while the shares of 
capital and labor in government production were derived from the wage bill 
of the public sector. Factor shares in the construction industry were used to 
represent the corresponding shares in private investment. All initial alloca- 
tions of factors and financial assets were given their end-of-1984 values. 
Thus, for example, a unit of land is that amount of land which earned $1.00 
in 1984, while the money supply is given by the end of 1984 value of M1. 

There are essentially two sets of behavior parameters to be estimated. 
The first of these relate aggregate money real demand to interest rates and 
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real income. Here the estimates of Wenninger and Sivesind (1979) are used. 
The long-run form of this equation is 


Log M/P= — 0.426 Log r+ 0.99 Log y 


where r is the interest rate and y is real income. 

In order to generate aggregate demand for U.S. exports, export elastici- 
ties reported in Stern et al. (1976) are used. The annual relative price elas- 
ticity of exports is — 1.24, while the elasticity of world income is 0.77.1? The 
value shares of each of the nine domestic sectors is fixed and is given by 
their relative shares in 1984. Finally, the model has been taken to have three 
consumers. The first two of these are domestic and consumer 1 represents 
the non-land-owning consumer who owns capital, while consumer 2 owns 
the stock of land but does not own capital. The third consumer is the rest of 
the world, and is thus represented by the export demand equation. 

An initial simulation intended to test the accuracy of the model in replicat- 
ing true U.S. outcomes in 1985—86 was carried out; agricultural price sup- 
ports and set-asides were given their true values. The equilibrium outcomes 
for the two periods are given in table 7.2. The actual figures for the U.S. are 
in parenthesis. Thus it can be seen that the model generates outcomes 
which are reasonably close to the actual results for the United States, the 
only significant inaccuracies being in the inflation rate and the 1985 interest 
rate. It thus seems plausible to use these parameters as the basis of coun- 
terfactual simulations. 


The Macroeconomic Effects of Elimination of 
Agricultural Supports 


A simple, if extreme, exercise follows. It is supposed that the government 
totally eliminates all agricultural price subsidies and, in addition, no longer 
pays for land set-asides. Columns 2 and 4 of table 7.3 are the same as 
columns 1 and 3 of table 7.2; that is, they are the results of the simulation 
using historical parameters. Table 7.3 thus reports the outcome of the simu- 
lation involving elimination of price subsidies, with results being given in 
columns 1 and 3. 

The budget deficit declines by 1.0 percent of GDP in 1985 and 0.8 percent 
in 1986, even though the direct reduction in spending on agricultural subsi- 
dies was only 0.6 percent of GDP in both years. The general reason for this 
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Table 7.2 Base Simulation for 1985-86: Historical Agricultural Subsidies 


1985 1986 
(1) (2) (3) (4) 
Real GNP* 3585.0 (3585.0) 3625.0 (3677.0) 
Change in real GNP? — (2.8) bs (2.6) 
Government spending: G* 2255 (23.7) 23.0 (23.5) 
Tax revenues: T° 18.4 (18.4) 18.2 (18.3) 
Government budget deficit: DS 4.1 (523) 4.8 (5.2) 
Agricultural subsidies: S“¢ 0.6 (0.6) 0.6 (0.7) 
Private investment: I°* 8.7 (8.6) 8.7 (8.7) 
Exports: X° 9.4 (9.1) 10.1 (8.8) 
Imports: M‘ 9.5 (11.8) 10.3 (12.4) 
Trade balance: TB* =O (—2.7) —0.2 (—3.6) 
Inflation rate: II! = (3.3) 10.5 (2.6) 
Price level: P' 100.0 (100.0) 110.5 (102.6) 
Interest rate: r'® 15.5 (7.5) 8.4 (6.0) 
Change in exchange rate:e”™ a (3.5) — 20.6 (—21.8) 
Exchange rate: e' 100.0 (100.0) 79.4 (78.2) 


Note: Columns 2 and 4 report actual outcomes for 1985 and 1986, while Columns 1 and 3 report 
simulation results. 

*In billions of 1982 dollars. 

>The percentage changes in the first year cannot be calculated. 

© As percent of GNP. 

‘The simulated figures (Columns 1 and 3) incorporate payments made for price subsidies and 
for land set-asides. 

©The model treats investment as being expenditure on producers’ durable equipment and treats 
expenditure on structures as being current expenditure. Hence the figures in Columns 2 and 4 
reflect actual investment spending on producers’ durable equipment rather than total fixed 
investment. 

‘Tn percent. 

® The 3-year U.S. Treasury bill rate is used for the actual figure. 

©The multilateral trade-weighted value of the U.S. dollar is used to calculate the actual U.S. 
exchange rate. The exchange rate is in terms of units of foreign currency per U.S.$. 

‘ An index number based on 1985. 


difference comes from several sources. First, the nominal interest rate drops 
significantly when subsidies are eliminated, thereby reducing the value of 
domestic debt servicing. At the same time, although not reported in table 
7.3, the nominal wage rate declines by less in both periods than does the 
overall price level, causing the supply of labor to increase; this leads to an 
increase in income tax revenues. 

It should also be noted that the real interest rate in 1986, which was 
negative in the base simulation, has now become positive as the reduction in 
the budget deficit has cut the rate of monetary expansion. Accordingly, pri- 
vate investment has declined, as in the model description earlier in this 
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Table 7.3 Counterfactual Simulation for 1985—86: Agricultural Subsidies 
Eliminated 


1985 1986 
(1) (2) (3) (4) 
Real GNP? 3596.0 (3585.0) 3653.0 (3625.0) 
Change in real GNP? = == 1.6 (1.1) 
Government spending: G*° PANO (22.5) 22.3 (23.0) 
Tax revenues: T° 18.6 (18.4) 18.3 (18.2) 
Government budget deficit: D° al (4.1) 4.0 (4.8) 
Agricultural subsidies: S“¢ 0.0 (0.6) 0.0 (0.6) 
Private investment: I°© 8.5 (8.7) 8.4 (8.7) 
Exports: X° 9.4 (9.4) 10.5 (10.1) 
Imports: M° 9.5 (9.5) 9.9 (10.3) 
Trade balance: TB =(hil (£01) 0.6 (—0.2) 
Inflation rate: II>! a _ 4.6 (10.5) 
Price level: P' 93.7 (100.0) 98.8 (110.5) 
Interest rate: r'? 11.8 (15.5) Bhd (8.4) 
Change in exchange rate:e™ — — 14.0 (— 20.6) 
Exchange rate: e™ 106.5 (100.0) 93.8 (79.4) 


Note: All footnote letters of table 7.2 apply here also. The figures in parentheses are the out- 
comes of the base case, i.e., columns 1 and 3 of table 7.2. 


chapter. Private savings also increase, although not shown here, as con- 
sumers have a Fisherian response to the higher real rate. As a result there is 
an overall improvement in the trade balance of 0.8 percent of GDP in 1986, 
as compared with the base case. This improvement is generated by an increase 
in exports, which is itself a product of a decline in the foreign currency value 
of the export price index. It is partly negated, however, by an increase in the 
volume of imports caused by the strengthened dollar. 


Conclusions 


The results of the simulated elimination of agricultural subsidies tend to 
support the intuitive macro outcomes described earlier. An elimination of the 
supports and set-aside payments, equal to about 0.6 percent of GNP in 
replication of 1985 and 1986, leads to improvements of 1.0 percent of GNP 
in the budget deficit in 1985 and 0.8 percent in 1986. In 1985 this would have 
been equivalent to approximately $40 billion while in 1986 it would have been 
$34 billion. Accordingly, a total reduction of agricultural subsidies of $58 
billion over the two years would have saved $74 billion in accumulated budget 
deficits. Thus the currently sought after $30 billion in deficit reductions could 
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be more than achieved by eliminating agricultural supports. 

The trade balance also improves by more than the reduction in agricultural 
subsidies. It is estimated that the elimination of the $31 billion in subsidies in 
1986 would bring about an improvement of approximately $42 billion (i.e., 
0.2 percent of GNP more than the subsidy reduction) in the trade balance. 
This improvement stems from the impact of an increase in the real interest 
rate on domestic savings and investment, as well as a relative decline in the 
export price index, due to the overall lower rate of inflation and, in particular, 
the sharp decline in the price of agricultural exports. Eliminating land set- 
aside payments lowers the price of agriculture by approximately 27 percent 
in 1985, with respect to the base case, and by almost 28 percent in 1986. 
Thus, overall, domestic savings increases and investment declines, while 
public savings also increases, leading to an increase in the trade balance, 
which, in turn, corresponds to the increase in the aggregate foreign demand 
for exports. 

Key nominal variables also improve sharply under the counterfactual simu- 
lation. Both the nominal interest rate and the inflation rate decline signifi- 
cantly, although the real interest rate increases. The rate of decline in the 
U.S. dollar exchange rate slows, and the real exchange rate index improves 
by about 5.5 percent. '* Accordingly, it seems that an elimination, or perhaps 
more realistically a reduction, of agricultural support spending would achieve 
“more bang for the buck.” 

There are several caveats to be made. Relatively little direct estimation 
has been done, but most of the parameters have been taken from literature 
surveys. Accordingly, an argument could be made that these parameters do 
not accurately reflect present day reality. Forward-looking domestic consum- 
ers have been modeled; they derive their consumption and savings on the 
basis of current and future prices and interest rates, which in turn determine 
anticipated capital gains, cost of consumption, and so forth. A similar foreign 
consumer has not been modeled so that, in particular, gross capital inflows 
are exogenous, although the net capital flows are endogenous, determined 
by the behavior of domestic consumers and the financing policies of the 
government. Clearly, a more elaborate model would include endogenous for- 
eign financial behavior, given the role of the United States in world financial 
markets. 

Despite these and other qualifications, the results are probably quite con- 
servative and the actual trade and budgetary improvements would be greater 
than reported here. No efficiency gain in agricultural production as a result of 
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the subsidy removals has been assumed. Many other studies have indicated 
that there would be substantial efficiency gains both in agriculture and in 
other parts of the economy as an outcome of subsidy reductions. If these 
gains were to be incorporated endogenously into the model, the counterfac- 
tual simulation would predict yet larger improvements in the endogenous 
trade, budget, and price variables. 


Appendix 
Model Formulation 


The consumer’s maximization problem is given by max x,dl xod2... 
Xond2N x,;dL1 x; 2dL2 such that 


P,X) + PyiXp1 + PpiXpi t+ ey Xpri + XmiS + PKiKo + PaiAo 
+ Py jLo+Mo+Bo+PpiBo+ e101 +1fq)Brot+ TR, (1) 


P2Xo + ProXp2 + PaoAo + PpoXpe + PaoXme2SPxo(l — d)Ko 
+ PazAo + PraLo + PmeXmi + PmeXpi + PaeXpi + €2(1 + rp2)Xpri 





+ TR, (2) 
PpoXpo= (1 + te)P2X2/z (3) 
d 
PaiXpi= ¢ as (4) 
FiXBFi e410. + rp) ee 
&j 
PriXmi =ar,_ BE PYXi a, b=0 (5) 


Here equations (1) and (2) are the budget constraints in each of the two time 
periods, incorporating the cash-in-advance constraint, while equation (3) is 
the final period closure rule, imposing a constant savings rate 2 in period 2. 
Equation (4) is a portfolio balance equation determining the relative shares of 
domestic and foreign assets in the consumer’s savings on the basis of rela- 
tive rates of return, deflated by the anticipated change in the exchange rate. 
Equation (5) determines the nominal demand for money as a function of the 
interest rate and current consumption. 

The subsidies paid by the government to agriculture in period i, Sj, are 
given by 
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I 
Si= — t? PaiYai + 2°t5(P5i — PaiXai 
j=l 
5 LtG(Paj a Poi) Xai ae Pa;wAo. 
j+l1 
Here tis the subsidy rate given to value added, Ya;, in agriculture in period 
i; Pj and P,; are the support prices for agricultural output and consumption 
in period i. Hence, for example, P.;— Pa; represents the per unit subsidy 
paid to agricultural production if Pa;<P,;, where P,; is the market price of 
agriculture in period i [6(y)=y; y=0 and 8(y) =0; y<0]. Pa;wAo represents 
the payments for set-asides where W represents the fraction of agricul- 
tural land subject to set-aside payments. Finally, tsi, tci represents the 
subsidy rates given to trigger price supports and consumption supports, 
respectively. 


Parameter Estimates 


The money demand equation used the form 


log M/p= 
— 0.030 log TD — 0.013 log TB + 0.100 log GP + 0.899 log (M/p) — 1 
(2.0) (3.8) (4.4) (18.5) 


where 


M =M1-+ other checkable deposits less foreign deposits held 
P =wholesale price index 

TD = interest rate on time deposits 

TB = interest rate on Treasury bills 

GP =real GDP. 


The numbers in parentheses are t-statistics. The coefficients for TD and TB 
in the simulations have been combined. This equation, taken from Wenninger 
and Sivesind (1979) was estimated using quarterly data over 1960-1979. 
Exports were determined in a two-stage manner. Aggregate foreign demand 
for U.S. nonagricultural exports was first determined from an export elas- 
ticity with respect to relative prices of —0.98. The export elasticity with 
respect to world income is 0.90.!° Demand for agricultural exports was then 
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determined by a relative price elasticity of — 0.82 and a world income elas- 
ticity of 0.51. 

Production functions for value added in current production, as well as the 
investment function, were estimated using the Economic Report of the Presi- 
dent (U.S. Government Printing Office, 1987), tables B-10, B-24. Effective 
tax rates for domestic industry were derived from tables B-23, B-77, and 
import duty rates were taken from tables B-74, B-99. Gross capital flows, 
which are exogenous, were taken to have their actual 1985—86 values, given 
in table B-103. Finally, all initial allocations were given the value of the cor- 
responding stocks at the end of 1984. Capital and labor came from table 
B-103, land from B-93, money from B-64, and domestic and foreign bonds 
from B-81. 


Notes 


I would like to thank participants in the San Diego Conference of the Global Agricul- 
tural Trade Study for helpful comments on this chapter. The views expressed here do 
not necessarily reflect the opinions of the World Bank. 

1. The simulation model that underlies this study is available upon request from 
the author. It is designed to run on a personal computer, and model changes may be 
easily incorporated in the program. 

2. For a full description of this model see Marris (1985) (Technical Notes 1-2, 
pp. 269-87). 

3. It is also possible that tax revenues may change as a result of these cuts. If they 
decline, it is highly unlikely that they would fall by as much as the cuts in subsidies, so 
that there would still be a net decline in the deficit. 

4, There will be a second round of effects in which the exchange rate appreciates, 
owing to the improved trade balance, and imports increase, so that the full initial 
improvement in the trade balance is not realized. 

5. This statement was reported in the Washington Post of 15 November 1987. A 
direct quotation is not available. In the same article Prime Minister Thatcher is also 
reported to have said that farmers in Japan were being paid eight times the world 
price to grow rice. In addition, she is quoted as saying, “and in Europe, believe it or 
not, the subsidy for every cow is greater than the personal income of half of the 
people in the world.’ 

6. The theoretical structure of the analysis is based on Feltenstein (1986); Felten- 
stein, Lebow, and Sibert (1988); and Feltenstein and Mornis (1987). 

7. There are several consumers in the model, each of whom has different prefer- 
ences. Hence the utility functions differ across consumers. 

8. The price of money in period 1 is the numeraire; hence Py represents the 
purchasing power of money in period 2, relative to period 1. Thus if there has been an 
inflation Pyy2 would be less than 1. 
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9. See the appendix for the formulation of the subsidy. 

10. In a dynamic model consumers save in order to finance future consumption. 
Hence in the final period we need to impose a savings constraint if all debt is not to be 
liquidated. Thus consumers save in period 2 according to an exogenously given rate, 
equal to the long-run savings rate of the economy. The government is therefore not 
required to liquidate outstanding debt at the end of period 2 and may run a deficit in 
that period. Thus the private savings rate is variable in period 1 and depends on 
future prices, while it is fixed in period 2. 

11. It should be noted that the analysis does not require that the government run 
budget deficits. Indeed, it could run surpluses and use the surpluses to finance open 
market operations. 

12. See Survey of Current Business (January 1983). 

13. These figures are derived from Houthakker and Magee (1969). 

14. Looking at the price level and exchange rate rows of table 7.3, the real exchange 
rate in, for example, the base case simulation reported in column 4 is given by 
110.5 x 0.794 = 87.7. Recall that the nominal exchange rate is denominated in terms 
of units of foreign currency per U.S. dollar. This is not, however, equivalent to the 
real export price index, for which a different price level index is derived. Here agri- 
cultural exports have a much higher weight than they do in their domestic price index 
(approximately 13.8 percent in 1985 for their export price weight versus 2.3 percent 
for the corresponding GNP weight). 

15. These figures are taken from Houthakker and Magee (1969). 
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8. The Effect of Agricultural Trade 
Liberalization on the U.S. Economy: 
Projections to 1991 


Sherman Robinson, Maureen Kilkenny, 
and Irma Adelman 


Summary 


By 1986 domestic policies to support farm income and trends in international 
markets conspired to reduce prices for agricultural goods to two-thirds of 
what they were, on average, in 1982. In running a computable general equi- 
librium model of the United States from 1982 to create a 1986 benchmark, 
we were able to account for this deterioration endogenously by setting farm 
policy instruments at their 1986 levels, increasing the U.S. government bud- 
get deficit (which put upward pressure on the exchange rate), and setting 
world market prices at their observed levels. In this study we explore whether 
or not that trend can be turned around, at least for the United States, by 
dismantling all distorting farm policies under the assumption that by 1991, 
both the U.S. trade and government budget deficits will be significantly 
reduced. 

One of the fundamental macroeconomic assumptions underlying our base 
projection to 1991 is that the United States greatly expands exports. The 
U.S. agricultural sector is competitive in world markets and, given the real 
devaluation that must accompany macroeconomic adjustment, will account 
for a significant portion of these increased exports. The removal of producer 
subsidies in U.S. agriculture, if the rest of the world also liberalizes, does 
not compromise this important role. 

If a failure to achieve agricultural trade liberalization should lead to a round 
of protectionist policies worldwide, the resulting shrinkage of world trade 
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could endanger the ability of the United States to achieve macroeconomic 
balance, with potential negative feedbacks to other economies. Thus, as a 
policy stance, the United States should seek liberalization. The question is 
whether the United States is willing to accept the structural adjustments 
that will necessarily accompany the changes in domestic agricultural policies 
involved in liberalization. 

Our results suggest that the United States faces a classic trade liberaliza- 
tion dilemma. Policy reform leads to an improvement in GNP and a reduction 
in the trade and government budget deficits. But it also leads to changes in 
the functional distribution of income and to migration of labor out of the 
agricultural sectors. These are two of the problems that the agricultural 
subsidy programs were originally intended to redress. On the other hand, 
our experimental results do show gains outweighing losses from liberaliza- 
tion. Finally, the concomitant structural adjustment, at both the sectoral and 
macroeconomic levels, provides a firmer basis for future growth in an envi- 
ronment of freer trade. 


Introduction 


In recent years two trends have dominated world agricultural markets. First, 
there has been a steady increase in the rates of protection of the agricultural 
sector in developed countries. Second, there has been a dramatic drop in 
world prices of primary commodities. The decline in world prices, which 
was not met by an increase in demand, has led to spiralling costs of domestic 
support programs as governments sought to maintain farm incomes in the 
face of declining revenue from the world markets. Governments have come 
to realize that they operate in an increasingly interdependent world. Their 
domestic support policies have served to exacerbate the excess supply on 
both world and domestic markets since, in many countries, support has not 
been accompanied by programs to reduce output. The lesson is that policies 
with a primarily domestic focus can nonetheless have a significant impact on 
trade. 

It is particularly difficult to measure the welfare effects of policy-induced 
distortions that have both domestic and international allocative impacts. The 
theoretical literature, which is largely concerned with the benefits of free 
trade in undistorted economies, provides little guidance on how to determine 
whether or not the removal of one of many distortions will improve welfare in 
a particular country. We might then turn to the second-best literature on 
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gains from trade. This literature yields some counterexamples to the “uni- 
versal gains from trade” proposition, but does not provide specific guidelines 
for assessing the impact on domestic welfare of the removal of a particular 
distortion. 

The welfare gains (or losses) from reducing distortions in a tradable sec- 
tor will depend on a number of factors. These include the size of the original 
distortion, the magnitude of the distortion relative to the difference between 
the undistorted domestic price and the world price, and the difference between 
the free trade domestic outputs and prices in the distorted and undistorted 
equilibria. In turn, the magnitudes of these differences will depend on elas- 
ticities of transformation between tradables and nontradables, sectoral trade 
substitution elasticities and trade shares, the price elasticity of demand for 
exports and price and income effects on the domestic demand side. These 
are likely to be commodity-, distortion-, and economy-specific. 

To analyze this complex problem, we use an empirical approach by con- 
structing a computable general equilibrium (CGE) model of the United States. 
The CGE model consists of a set of parameterized simultaneous equations 
that simulate a market economy and which are solved to yield equilibrium 
prices and levels of market activity. The parameters of the model include 
those required to determine the magnitudes of welfare changes arising from 
changes in policy instruments: measures of distortion, elasticities, shares, 
and the initial conditions reflected by sectoral structure of input use, output, 
and relative prices. 

The present study analyzes the prospective impact of removing a particu- 
lar set of distortions — producer subsidies in U.S. agriculture —on the struc- 
ture of the economy in 1991. Agriculture is a major trading sector and has 
significant linkages with the rest of the economy, both forward and back- 
ward. Agricultural exports contribute significantly to the U.S. balance of 
trade. The major forward linkage is with the food- and fiber-processing sec- 
tors, the products of which comprise a large share of consumer expenditure. ! 
Finally, agriculture is capital intensive and competes with other sectors for 
the employment of capital as well as of labor. 

In this study we first outline the subsidy programs in U.S. agriculture in 
place through 1990-91 under the 1985 Farm Bill. We then describe the 
CGE model which is used to provide a base-run projection from 1986 to 
1991, assuming the policies established by the 1985 Farm Bill remain intact. 
Next, a series of experiments is conducted to analyze the impact of remov- 
ing the producer subsidies. Finally, we discuss implications for policy. 
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Producer Subsidies in U.S. Agriculture 


In the United States federal and state programs targeting agriculture include 
some which distort production incentives, some which are intended to be 
pure income transfers, and others that seek essentially to internalize exter- 
nalities. Here we are primarily concerned with the programs which influence 
production and marketing decisions. The criterion used to determine which 
programs directly influence supply and demand behavior is whether or not 
the policy instrument is an argument in the agent’s behavioral equation. 
Accordingly we draw on the voluminous theoretical and applied literature 
analyzing the effect of U.S. farm programs on agricultural employment and 
output. We focus on the programs which distort production incentives and 
the domestic/imported commodity mix in the short run, and which affect the 
use of land in the medium to long run. 

The other program expenditures are intended to be, and are treated as, 
either lump sum income transfers or expenditures on public goods. Agricul- 
tural research and extension can be seen as public goods by virtue of the lack 
of proprietary control over agricultural production technology. Soil conserva- 
tion also represents a public good issue. These programs deal with external- 
ities and are not considered to affect producer behavior at the margin. 

In our model there are three agricultural sectors. The “dairy and meat” 
sector includes milk, eggs, poultry, and meat. The “grains” sector includes 
food and feed grains, as well as soybeans and cotton. The “other agricul- 
ture’ sector includes sugar, tobacco, vegetables, and all other agricultural 
output. Agricultural programs differ between these sectors but are relatively 
homogeneous within each sector. 

Programs which distort production incentives in the short run are mea- 
sured ex post by a summary producer incentive equivalent (PIE) rate, calcu- 
lated as the value of the subsidies paid to each sector divided by the value of 
sectoral output. In the United States in 1986, $25.9 billion was spent to 
support the agricultural sector in ways that distort producer incentives. For 
the three agricultural sectors in the model, these translate into the following 
PIE rates: 6.24 percent in dairy, 28.39 percent in grains, and 1.26 percent in 
other agriculture. The dollar values of the sum of price-increasing and cost- 
reducing transfers per sector are calculated from the data reported in the 
mid-session review of the Commodity Credit Corporation (U.S. Department 
of Agriculture 1987). The denominators for these rates are calculated using 
the input-output data that are the basis for the value of output in our model. 
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The dairy and meat sector subsidies arise from programs that support prices, 
restrict imports (both directly and through the use of quality controls), and 
subsidize exports. In particular, the price of milk is supported through a 
mandatory marketing order program that establishes the minimum price han- 
dlers must pay to milk producers. Milk production amounts to 17 percent of 
the value of output of the dairy and meat sector. The support price for milk is 
maintained by the existence of import quotas on processed milk products 
and government purchases of butter, cheese, and nonfat dry milk. As long as 
the quotas are binding, the domestic price of processed dairy products will 
be higher than the world prices. Then, if necessary, the government accu- 
mulates stocks to support the price processors pay to milk suppliers. 

The export program operates by awarding a payment-in-kind to exporters 
of U.S. products to specified foreign markets that compensates exporters 
for the low competitive price paid by the importer. This selective export 
enhancement program (EEP) is available for dairy cattle, poultry, and eggs 
in the dairy and meat sector. An export enhancement program that operates 
in the same way as the export program in the dairy and meat sector is also in 
effect for wheat and some minor grains. This program reduces the down- 
ward pressure on market prices and loan rates exerted by excess domestic 
grain stocks. 

The EEP is modeled as an ad valorem subsidy on exports of farm prod- 
ucts. The ad valorem rate is the ratio of the EEP bonuses to the value of 
exports, by sector. In 1986 the export subsidies under the EEP amounted to 
20.9 in dairy and meat, 3.6 in grains, and 1.0 in other agriculture.” 

Direct subsidies in other agriculture are available for only a few crops in 
that sector, including sugar, tobacco, and peanuts. The price paid by proces- 
sors to producers of sugar (about 5 percent of the value of the other agricul- 
ture sector) is supported by quotas on sugar imports and by a nonrecourse 
loan program. Government stocking and production quotas help maintain 
producer prices in the tobacco and peanut industries. Phytosanitary regula- 
tions and seasonal restrictions on fruit and vegetable imports also help to 
raise the market price of domestic production in the other agriculture sector. 

In the grains sector market prices are supported by government accumu- 
lation of stocks under the nonrecourse loan programs, which apply to nearly 
80 percent of the sector’s output in value terms. Income support is provided 
to farmers who participate in acreage reduction programs through govern- 
ment transfers called deficiency payments. In 1986 participation in govern- 
ment programs rose to a record high, with (for example) over 85, 90, and 97 
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percent of farmland in wheat and corn, cotton, and rice, respectively, enrolled 
in the Acreage Reduction Programs. 

The deficiency payment rate is equal to the difference between the target 
price and the higher of the market price or the loan rate price, and is applied 
per unit of predetermined output.* The levels of the target and loan rate 
prices and the amounts of acreage to be withdrawn from production are 
determined in accordance with the provisions of the 1985 Farm Bill and 
announced before planting. The loan rate is set at 75—85 percent of past 
average market prices for the grains sector. The government’s accumulation 
of commodity stocks in lieu of loan repayment supports the market price to 
some extent. Nevertheless, in 1986 the average loan rate was over 150 
percent of the average market price. 

Which (or what combination) of the target, loan rate, or market prices 
represents the incentive to produce? Clearly, given all the subsidy programs, 
the market price is not the determinant of the returns to labor, land, and 
capital in agriculture. For participants, the loan rate price is the value of the 
production forfeited under the loan program, but it is not a measure of total 
net returns to producers who participate in farm support programs since 
deficiency payments would also be included in total returns. Deficiency pay- 
ments in 1986 almost doubled net farm income on grain farms. Farmers 
assume that eligibility for future payments depends on the current allocation 
of resources to program crops, so the target price provides an incentive for 
current resource allocation and the supply of grains. This conclusion is par- 
ticularly true when participation in the programs is high, as is currently the 
case. While the loan rate and the market prices also have some effects on 
expectations and incentives, the target price appears to be the most impor- 
tant signal. 

At issue is how to model supply behavior in the agricultural sectors. Econo- 
metric models include the target price relative to the market clearing price 
as a major determinant of land use under farm programs in agriculture.° 
Similarly, in our model the incentive signal for farmers is assumed to be the 
target price for 1985 through 1991, which has already been set according to 
the provisions of the 1985 Food Security Act. 

In the dairy and meat and the other agriculture sectors, where the target 
prices are supported largely by the existence of import controls, and second- 
arily by government stock accumulation, we assume that the quotas reduce 
actual imports to half of their desired value, of given observed prices. Also, 
since the processed dairy products, against which the import quotas are 
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applied, comprise a very small portion of the value in the light consumer 
sector, we assume that the quotas are levied against the raw products. 

To model these agricultural programs, we calibrated the model for 1982 
with target prices, loan rates, import quotas, export subsidies, land set- 
asides, and government stocking behavior in place. The model was then 
benchmarked for 1986 by setting those policy instruments at the 1986 levels 
relative to 1982, adding the Export Enhancement program export subsidies, 
which were not present in 1982. Given the target prices, resources are 
employed in the agricultural sector according to profit maximization behav- 
ioral rules. Market clearing prices are determined endogenously and simul- 
taneously with production, the levels of government commodity accumula- 
tion, export supply, and domestic demand. 

Two measures of sectoral subsidization are then calculated ex post—the 
PIE ad valorem rate and the producer subsidy equivalent (PSE). The PIE 
rate is calculated as the percentage difference between the exogenous tar- 
get or support price and the endogenous market clearing price. This wedge 
represents the part of the output subsidy due to the existence of support 
prices, which has been paid by the government to producers. Since border 
measures and government stocking raise the market clearing price closer to 
the support price, the wedge between the market and the target price does 
not measure all of the incentive distortion arising from the programs. 

The producer subsidy equivalent (PSE) is loosely defined as the amount 
of direct income transfer necessary to compensate the producer for the 
loss of the subsidy programs at the observed level of supply. It is estimated 
as the amount of income due to the programs in each sector. The PSE can 
be defined in relation to several bases: with respect to total income, the 
quantity produced, or the value of production (in terms of domestic or 
world prices). Following the OECD and USDA (1987), we use total sector 
income as the denominator. The PSE rate is then calculated as the ratio 
of income generated by the support programs to total income.® The PSE 
rates are not calculated using the exact same data as used in other studies, 
and will, of course, differ from calculations which use another base as 
denominator. ’ 

The income due to programs includes deficiency payments, the value of 
excess stocking to support the market price, and part of the premium rent 
arising from quantitative restrictions. Since the import controls are on pro- 
cessed farm products, in this model the rents generated by the existence of 
quotas are first accumulated by the importing sector. The producing sector’s 
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share of the quota rents is assumed to be equal to the producer share of the 
retail value of the item. The value of the market price support provided by 
government stocking behavior is the value of government stock demand for 
program commodities in excess of normal carryover demand. Government 
stock demand is modeled as a function of the ratio of the market price to the 
loan rate, with a demand elasticity of 5.0. The sum of program-related sectoral 
income elements constitutes the numerator of the PSE ratio. The denomi- 
nator is the sum of the sectoral program income, market income, and any 
other direct transfer payments to the sector. 


A CGE Model of the U.S. Economy 


Our U.S. CGE model is in the tradition of models developed for the analysis 
of trade policy.* The model equations describe the behavior of the various 
economic agents in markets for factors and commodities. It is neoclassical 
and Walrasian in spirit, solving for a set of relative prices (including the real 
exchange rate) that achieve full employment and flow equilibria in all markets. 

There are ten sectors producing commodities for domestic use and for 
export: three agricultural sectors, five industrial sectors, and two service 
sectors.? The agricultural sectors are roughly categorized by trade shares. 
In the dairy and meat sector, both exports and imports are very low. In the 
grains sector, exports are very significant. Finally, other agriculture pro- 
duces a heterogeneous mix of agricultural products for which there are smaller, 
but still significant, levels of exports and imports. 

There are three primary factors of production: labor, capital, and agricul- 
tural land. The aggregate supplies of labor and capital are assumed fixed, but 
both factors are assumed to be freely mobile among sectors. Land is specific 
to two of the agricultural sectors (grains and other agriculture) and can be 
freely shifted between them. In this model, based in 1986, when program 
participation rates were high, the aggregate supply of cropland is bound 
from above under the set-aside constraints of the farm programs. For the 
“no program” experiments, land supply for crops is modeled as a fairly inelas- 
tic function of the ratio of the solution productive rate of return to the 1986 
rate of return. !° 

The model is designed to perform experiments in a comparative-static 
framework spanning a period long enough so that it is reasonable to assume 
that sectoral investment is affected by changes in relative prices and policies. 
In equilibrium the model will determine average rentals for land and capital, 
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and an average wage rate that clears the markets for land, capital, and labor. 
Different returns to land, labor, and capital among sectors are taken into 
account in the model by imposing fixed ratios of the factor return in each 
sector relative to the economywide average rate of return. These ratios are 
computed from the 1982 base year data. 

Equilibrium solutions under existing policies represent allocations of labor 
and capital (implicitly, investment) among sectors that maintain the relative 
profit and wage distortions observed in the economy in the base year. The 
results of induced changes in sectoral investment (and disinvestment) are 
modeled by assuming intersectoral capital mobility. When agricultural sub- 
sidy policies are dismantled, these fixed ratios of rates of return to capital in 
agriculture are exogenously specified to fall to the economywide average, 
and capital investment is reallocated accordingly. 

Production technology in all sectors is specified by Cobb-Douglas func- 
tions in labor and capital (and also in land in the two land-using agricultural 
sectors). Intermediate inputs are assumed to be required according to fixed 
input-output coefficients. This simple formulation is adequate for our pres- 
ent purposes, but is clearly worth extending.’ Technological change, which 
is specified exogenously over time, is assumed to be Hicks (and Harrod) 
neutral, output-augmenting productivity growth. 

On the demand side, the model includes the following actors who receive 
income and demand goods: households, government, capital account, and 
the rest of the world. There are three types of households in the model, 
categorized by income class, who own capital and land, and receive income 
from wages, profits, rents, and government transfers. Households pay taxes 
and save according to fixed average saving rates and then allocate their con- 
sumption expenditure according to a simple linear expenditure system. 


The Treatment of Foreign Trade 


The behavior of the “rest of the world” in the model is characterized very 
simply. On the import side, the United States is assumed to be a “small 
country” and hence can purchase as much imports as it wishes with no 
impact on world prices. For nonagricultural exports, the United States is 
also assumed to follow the small country assumption, with world prices fixed 
exogenously. For two of the three agricultural sectors, however, there are 
equations describing world export demand behavior as a function of U.S. 
export prices. World prices of exports are assumed to be inversely related to 
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U.S. agricultural export volumes, with fixed price elasticities.” The con- 
stants in these world demand functions are shifted up exogenously in the 
base-run projection to 1991, reflecting an assumed increase in world income 
in the 1986-91 period. The functions are of the form 


E=EO * (PWE/PWSE)=™ 


where EO is a constant, PWE is the world price of U.S. exports, PWSE is 
the exogenous world price of competing exports from other countries, and 
ETA is the elasticity of export demand. 

The U.S. share of total world exports has fallen in recent years and is 
currently below 12 percent. For imports the share is around 15 percent. '? In 
world agricultural trade, however, the United States is much more impor- 
tant. For example, the United States accounts for over half of the world grain 
trade. }* These stylized facts imply that agriculture should be treated differ- 
ently from nonagricultural trade, as we have done in the model. 

Products in the model are distinguished by place of origin—domestic or 
foreign. The sector aggregation of the model was chosen to highlight the 
differences between sectors with respect to shares of domestic and foreign 
goods in production and consumption. Imports are assumed to be imperfect 
substitutes in consumption for domestically produced goods of the same 
sector classification. ‘° Consumers purchase composite commodities which 
are constant elasticity of substitution (CES) aggregates of the imported and 
domestically produced good. The share of imports in sectoral demand is 
inversely related to the price of imports (PM in domestic currency) relative 
to domestically produced goods of the same sector classification (PD). 

Producers in each sector supply a composite commodity which has to be 
transformed in order to be shifted between the domestic and export market. 
The sectoral composite is defined as a constant elasticity of transformation 
(CET) aggregate of exports and domestic market goods. © Sectoral supply 
behavior thus depends on the target price (TP) in the agricultural sectors, 
and on the composite good price (PX) in sectors without explicit distortions. 
PX is a weighted average of the domestic and export prices (PD and PE), 
net of indirect taxes. The proportion of output destined for the export mar- 
ket is positively related to the price of the good in world markets (PE in 
domestic currency) relative to the price in the domestic market (PD). 

Given the distinctions in the model between imports and import substi- 
tutes, exports and goods destined for domestic demand, and composite com- 
modities, the model specifies a number of different prices associated with 


232 Consequences of Farm Support 


each sector. The composite domestic demand price (P) corresponds to a 
retail sales price and is a weighted average of the domestic price of imports 
(PM) and the price of goods sold on the domestic market (PD), with the 
weights being the quantities of imports (M) and domestic goods sold on the 
domestic market (XXD) as ratios to composite good supply (X): 


P=PM * (M/X) +PD * (XXD/X) 


The domestic price of an import depends on the world price (PWM in 
foreign currency), the currency exchange rate (EXR), and any tariff (TM): 


PM = PWM * EXR * (1+ TM) 


The domestic price of an export (PE) is defined symmetrically, where any 
subsidy or tax on exports is given by TE: 


PE = PWE * EXR * (1+ TE) 


The composite producer price (PX) is a weighted average of the domestic 
price of exports (PE) and the price of goods destined for the domestic mar- 
ket (PD), with the weights coming from the CET export aggregation func- 
tion. Producers make supply decisions based on the value added price (or 
net price), which is defined as 


PVAG) = PX(i) * [1 —ITAX(i) + PIEG@] —SUM Gj, PG)*AG,i)] 


where ITAX is the indirect tax rate, PIE is the producer incentive equiva- 
lent, P is the composite good price (defined earlier), and the As are the 
input-output coefficients. The subscripts i and j refer to sectors, and SUM is 
the summation operator. Given that input-output coefficients are fixed, 
changes in PVA measure changes in “resource pull” effects. A sector whose 
relative value added price rises, whether due to increases in PX or changes 
in taxes and subsidies, will tend to pull resources away from other sectors. 

For the nonagricultural sectors, PIEs equal zero. For the agricultural sec- 
tors, as discussed above, it is assumed that producers respond to an exoge- 
nous target price, and hence to a value added price where the target price 
replaces PX. In these sectors the PIE is determined endogenously to reflect 
the difference between the target price and the solution market price. 

The model is Walrasian in that only relative prices matter. Thus, in addi- 
tion to these sectoral prices, one must specify a numeraire good whose 
price is set to one, thereby defining the base for all relative price computa- 
tions. In this model, the GNP deflator is chosen as numeraire and is set to 
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one in the base year (1982). For the 1986 base, the value of the GNP deflator 
is set to its actual value, which is then kept fixed in the forward projections 
to 1991. Thus, all 1991 nominal magnitudes solved in the model can be 
interpreted as being roughly in 1986 prices, since the model solution is “nor- 
malized” on the 1986 GNP deflator. One must also interpret the solution 
prices as being relative prices, relative to the fixed GNP deflator. 1” 

The balance of trade constraint can be written (summing over sectoral 
imports and exports) as 


SUM [(G, PWM(G)*M(i)] =SUM [1, PWG)*EG@)] + FSAV + 
FBOR + REMIT 


where FSAV represents foreign capital inflows, FBOR is net foreign borrow- 
ing by the government, and REMIT is remittance income from abroad. In 
the base run, each of these items (FSAV, FBOR, and REMIT) is specified 
exogenously, so the model must adjust to a fixed balance of trade. The 
equilibrating variable is the exchange rate (EXR). Changes in the equilibrium 
exchange rate, however, must be seen as changes in a relative price, given 
the choice of numeraire (the GNP deflator). The equilibrating mechanism is 
through changes in the real exchange rate, which is the relative price of 
tradables to domestic goods sold on the domestic market. Thus the real 
exchange rate must depreciate if the exogenous balance of trade is required 
to improve, or appreciate if the balance of trade is assumed to worsen. Given 
the choice of numeraire, there will be a monotonic relationship between 
changes in the “nominal” exchange rate in the model and changes in the real 
exchange rate, but the two will not be equivalent. '® 

In the various experiments, an alternative foreign closure is used. The 
exchange rate is fixed at the 1991 solution level, while foreign savings are 
allowed to adjust to any change in the endogenous balance of trade. Thus, 
FSAV indicates the status of the current account. 


Macroeconomic Closure 


The model determines only flow equilibria and does not include any assets or 
asset markets. It does, however, incorporate the major macroeconomic aggre- 
gate nominal balances: 


Z=SH+SG+F 
SG=T-G 
F=M—E 
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where Z is aggregate investment, SH is total private savings, SG is govern- 
ment savings, F is foreign savings (the balance on current account), T is total 
government revenue, G is government expenditure, M is aggregate im- 
ports, and E is aggregate exports. Much effort and controversy have revolved 
around describing how an economy achieves balance among these macroeco- 
nomic aggregates. For our analysis, in which we assume full employment 
and exogenous inflation, the issue is relatively straightforward. Our focus is 
on the impacts of exogenous changes in macroeconomic aggregates on 
sectoral structure, not on interactions among macroeconomic aggregates. 

The government receives revenue from taxes and spends it on goods, 
transfers to households, program commodity stock accumulation, and subsi- 
dies to producers. Government expenditure on commodities is allocated 
among sectors according to observed shares. The government also borrows 
from (or lends to) the rest of the world, with the amount fixed exogenously. 
Aggregate government expenditures on goods and transfers are fixed exog- 
enously, and the government is assumed not to be subject to a revenue 
constraint. !° Any deficit or surplus in the government budget is determined 
residually and is assumed to be balanced by a withdrawal from, or injection 
into, the loanable funds market. The model thus embodies the macro assump- 
tion of perfect crowding out or in of government deficits or surpluses. 

Investment is “savings driven’ in the model. In effect, there is a loanable 
funds market which gathers savings from all sources (private, government, 
and foreign) and allocates them to the purchase of investment goods.”° Pri- 
vate savings are determined by fixed savings rates out of disposable income. 
Foreign savings are given exogenously for the base run and projection, but 
are endogenous in the experiments. Government savings (or deficits) are 
determined endogenously, given government expenditure and endogenously 
determined revenue. 

In the experiments reported below, major changes in the balance of trade 
and government spending are assumed to occur between 1986 and 1991. 
Given the assumption of full employment, these changes can have little or no 
effect on aggregate GNP. One focus of the analysis of the forward projection, 
however, is on the impact of shifts in macro aggregates on the sectoral struc- 
ture of demand, supply, value added, and prices. For this analysis, we con- 
sider only one macroeconomic scenario, which is discussed in the next sec- 
tion. The ultimate focus is on the impact of changes in sectoral incentive 
policies and in world market conditions —trade liberalization—on the econ- 
omy. In these experiments, the macroeconomic scenario is held constant, 
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Table 8.1 Sectoral Composition of National Income, Trade Shares, and 
Elasticities 


Sectoral composition Trade shares 
(in percentage) (in percentage) Elasticities 

Value Gross Exports/ Imports/ Import Export 

Sector added output Exports Imports output output subs trans 
Dairy and meat .30 1.20 .06 Am Oe25 0.86 2.00 0.50 
Grains .95 1.18 5.90 .02 26.50 0.11 4.00 4.00 
Other agriculture Alel 0.78 sail 1.08 3.36 10.38 4.00 2.00 

Sum/average 2.02 3.16 6.47 1.24 — — — = 
Light consumer 6.94 10.90 (eis; WOLSB) sh. 7.18 2.00 2.00 
Basic intermediate DIA 3:84 RS 7 342465 434 18k76 0.75 2.00 
Capital goods 5.07 8.37 20.58 20.54 12.99 18.50 0.75 2.00 
Construction 4,94 ou 02 — 01 —_ 0.90 1.50 
Electronics 1.94 2.26 4.76 9.63 11.13 32.08 1.10 2.00 

Sum/average 28.83 42.68 43.91 75.02 _ —_ — — 
Trade and finance 16.85 14.47 6.58 — 2.40 — 0.20 0.00 
Other services BYES) ahha) | ZBLOYN BBKYAN © fy76} 4.51 0.20 0.60 

Sum/average 69.15 54.16 49.62 23.74 _ — — — 

Total/average 100.00 100.00 100.00 100.00 — — — — 


Note: — indicates not applicable. 


although the government budget deficit is still determined residually. 

The sectoral composition of value added, the shares of exportable goods 
production by sector, the ratio of imported goods to domestic production, 
and the main parameters of the model for 1986 are presented in table 8.17" 
These data provide a picture of the economy in the base year and are useful 
for understanding the experiment results reported below 


The 1986-91 Base Run 


All of our liberalization scenarios start from a baseline, five-year projection 
from 1986 to 1991. This base run of the model consists of a comparative 
static experiment which starts from a solution for 1986 and is solved assum- 
ing annual rates of growth in exogenous variables over the five years to 
1991. These assumptions are compared to recent historical rates of growth 
in table 8.2. The modeled growth in GNP is driven by assumptions about 
exogenous growth rates of total factor productivity (1.7 percent per year), 
the capital stock, and the labor force. 

We have chosen to model a single macroeconomic scenario for the projec- 
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Table 8.2 Annual Growth Rates of Selected Variables 


Annual growth rates (percentage) 
Actual Base run 
Variable 1982-1986 1986-1991 
Consumption 4.6 7 | 
Investment 10.0 ia 
Government 4.1 0.7 
Exports 1 6.6 
Imports 11.7 22, 
GNP 4.1 2.1 
Agricultural value added 2.8 —2.7 
Factor inputs 
Capital 2.6 2.4 
Labor 2.4 1.2 


Note: “Actual” rates of growth calculated from data in U.S. Department of Commerce, Bureau 
of Economic Analysis, Survey of current business (1986). “Base run’ rates calculated with respect 
to model solution. “Rate” is the percent annual compound rate of growth. 


tion to 1991 as the base solution. Counterfactual experiments consisting of 
different agricultural policy mixes are conducted with respect to this base; 
that is, assuming no change in this basic macroeconomic projection. Compar- 
isons of liberalization scenarios against the base are relatively insensitive to 
variations in the macro assumptions. The projected macroeconomic struc- 
ture is compared to the current situation in table 8.3. The most important 
assumptions are that, as shares of GNP the government deficit shrinks and 
net exports increase. 

The macro scenario for the 1986-91 period is mildly optimistic. The gov- 
ernment deficit is assumed to fall by $113 billion to $34.5 billion, largely by 
not permitting significant growth in real government expenditure rather than 
by tax increases.” As the government deficit shrinks, so does the trade 
deficit, by assumption. 

The improvement in the foreign trade balance accompanies the projected 
devaluation of the real exchange rate. Earlier analysis of the 1982—86 period 
with a related model indicated that macro policy choices leading to a large 
government deficit and trade deficit were responsible for the major real reval- 
uation observed in the period.”* With the assumed reversal of these swings 
in macro aggregates in the 1986-91 period, the real exchange rate is pro- 
jected to move slightly above its 1982 value. In both periods an implication of 
the analysis is that the movements in real exchange rates are largely the 
result of U.S. policy choices, rather than any policy choices by other countries. 
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Table 8.3 Composition of GNP (current prices) 


Actual 

See Base run 
Share of GNP 1982 1986 1991 
Consumption 64.8 66.1 65.9 
Investment 14.1 15.9 16.7 
Government 20.3 20.5 18.9 
Exports 11.4 8.9 12.6 
Imports 10.6 11.4 14.1 
Agricultural value added 2.8 2.2 1.8 
Government deficit 415) a5 .73 
Exports-imports 0.6 —2.5 .29 


Note: “Actual” data are from the U.S. Department of Commerce, Bureau of Economic Analysis, 
Survey of current business (July 1987). “Base Run” data are the results of the base forward 
projection to 1991. “Agricultural value added” in the National Income and Product Accounts 
(NIPA) include, by definition, imputed rent from owner-occupied dwellings, which are included 
instead in the service sector in the input-output accounts. The model results are adjusted to be 
consistent with the NIPA definition. The trade deficit (exports-imports) also follows the NIPA 
convention and equals the current account balance. 


As shown in table 8.4, the real exchange rate (the price of nontradables 
relative to the price of tradables) revalues in the 1982—86 period by 18.8 
percent and then devalues in the 1986-91 period, with the index falling to 
0.6 percent above the 1982 base value. The devaluation is necessary to 
boost exports and reduce import demand, according to the projected improve- 
ment in the trade balance. The nominal exchange rate also devalues by about 
20 percent. 

The agricultural sectors benefit from the devaluation and the small im- 
provement in the international terms of trade relative to 1986, with exports 
increasing 20 percent over the projection period. Otherwise, agriculture’s 
contribution to the overall economy shrinks during the projection period 
because of the falling value of agricultural output under the assumed condi- 
tions of continuing excessive supply at market prices. Although target prices 
increase to 1991 according to the provisions of the 1985 Farm Bill, loan rates 
fall closer and closer to the market clearing prices and land set-aside con- 
straints continue to bind. Excess supplies accumulate and government stock- 
ing tops out, with the result being relatively low market returns in agricul- 
ture. The PSE rates are much higher in 1991 than in 1986, with 75 percent 
of the net income for grains coming from government programs. 
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Table 8.4 Various Price Indices (1982 = 100) 


Actual Base run 

Variable 1986 1991 
GNP deflator 114.1 114.1 
World price of exports 97.8 94.8 
World price of imports 88.8 88.8 
Nominal exchange rate 100.0 120.1 
Real exchange rate 118.8 100.6 
Domestic price of exports 103.6 114.4 
Domestic price of imports 92.6 109.8 
Domestic sales price 116.6 112.4 
Cost of living 113.2 113.1 
Real wage 105.1 110.7 
Agricultural terms of trade 

Output prices 83.5 82.8 
Value added 76.6 80.8 
World prices, imports 108.5 109.3 


Trade Liberalization Experiments 


All trade liberalization experiments have been conducted with respect to the 
base solution for 1991. The projected rates of growth of productivity, aggre- 
gate supplies of primary factors of production, and the levels of nonagricul- 
tural program federal spending for 1991 remain the same throughout the 
experiments. In order to focus on the effects of agricultural policy changes, 
we also assume that the exchange rate remains at the projected 1991 solu- 
tion level, with foreign savings adjusting to maintain balance between the 
current and the capital accounts at that exchange rate. The experiments 
consist of varying the agricultural subsidy program instruments, first one by 
one, and then in various combinations. 

The first set of experiments demonstrates the impact of the separate 
components of the U.S. farm programs: resource use constraints, border 
measures, and domestic price and income supports. We model the economy 
with one set of distortions removed, while the other distortions are left 
intact. These experiments thus measure the direct general equilibrium im- 
pact of each distortion on output, trade, and prices. The experiment “Land” 
relaxes the constraints on land use imposed on the farm sector under the 
subsidy programs. The experiment “Border” removes the protection offered 
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by the border measures. The quotas on imports of dairy and other agricul- 
tural goods are removed, and the export subsidies are repealed, while the 
target price and loan rate programs remain operative, and the resource con- 
straints are still binding. The third experiment, “Domestic,” maintains the 
border measures, but repeals the domestic income protection provided by 
the target price and loan programs. The fourth experiment, “All subsidies,” 
removes both border and domestic subsidies, while leaving the land use 
constraints intact. 

The removal of distortions alone results in increases in economywide out- 
put, while the relaxation of resource constraints in addition leads to further 
improvements in GNP In the second set of experiments, both the subsidy 
programs and the resource constraints are relaxed. The first of this set, 
“Unilateral,” consists of relaxing land constraints and removing all subsidies, 
without assuming any cooperation from the rest of the world on agricultural 
trade liberalization. Finally, we calculate the qualitative results of multilateral 
liberalization in experiment “Multilateral,” in which all features of U.S. farm 
programs are removed, and world agricultural prices are assumed to increase. 

Summaries of the experiment results are presented in tables 8.5 to 8.9. 
Table 8.5 presents the consumption, investment, trade, net absorption, and 
the government budget deficit results of the various experiments relative to 
the base run for 1991. Table 8.6 displays some of the more important agri- 
cultural sector variable results expressed as ratios to the base run results, 
and table 8.7 displays the same variables for the nonagricultural sectors. 
Table 8.8 compares the income and value added by sector under the experi- 
ments to the base run. The results in tables 8.5 and 8.8 are further disaggre- 
gated into agricultural and nonagricultural subsets. Table 8.9 presents the 
elasticities of response of these variables with respect to increases in the 
prices of competing agricultural products on world markets. 


Experiment 1: Land Constraints Relaxed 


Not all aspects of U.S. agricultural subsidy programs directly promote excess 
supplies from the United States and exacerbate falling world market prices. 
One of the most important features of the U.S. program is the constraint on 
resource use required of the major beneficiaries of support. In order to be 
eligible for deficiency payments and nonrecourse loans, the farmer must 
take land out of production. The set-aside constraint is intended to offset the 
production-inducing signal provided by the target price, control total output, 
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Table 8.5 Real Absorption in 1986, 1991, and Differences from 1991 by 
Experiment (in billions of 1982 dollars) 


Level Difference from 1991 

1986 1991 Land Border All Uni Multi 

Consumption total 2482.9 2720.3 15.3 26 —-18.6 -16.4 —13.8 
ag 27.9 29.9 1.0 06 -11 -08 -19 

non-ag 2455.0 2690.4 14.2 2.1 -17.5 —15.6 —119 

Investment 629.0 690.9 —35.3 0:3 36:0" "am 12.8 
Government total 755.3 781.2 9.6 0.9 5.2 Siz Die 
ag 15.0 4.6 9.6 0.9 5.2 5.2 e4 

non-ag 740.3 776.6 0.0 0.0 0.0 0.0 0.0 

Exports total 378.8 519.7 12.1 0.9 -7.3 =—65 8.2 
ag 17.5 2n5 Wise 0.8 -10.8 -—10.3 6.4 

non-ag 361.3 498.2 -—5.2 0.2 HS) 3.8 1.8 

Imports total 534.5 582:6 —2.6 4.3 9.3 9.1 3.4 
ag 6.8 6.7 =0.0 4.3 4.6 4.4 1:2 

non-ag 527.7 575.9 —2.5 0.1 4.8 4.8 2:2, 

GNP total 3711.7. 74130:0 3.0 0.5 6.7 9.6 9.1 
ag 65.0 38.1 26.9 -1.9 -10.7 —9.7 8.4 

non-ag 3646.7 4091.9 -—23.9 Pate 17:3 19.3 0.7 

Absorption total 3867.2 4192.4 —10.5 3.8 22.5 24.4 4.2 
ag 42.9 34.5 10.6 1.4 4.0 4.3 3.3 

non-ag 3824.4 4157.9 -21.1 2.4 18.4 20.1 0.9 

Net exports total Od —62.9 14.6 -3.4 -16.7 —I15.6 4.8 
ag 10.8 14.8 17.3. —3.5 —15.4) =e SL 

non-ag —166.5 =[es Zs 0.1 -13 =O) —0% 


Govt. deficit 147.9 34:9: S17 3.0 —25.1 >=26seeeean 


and thus limit the budgetary exposure. In principle, the existing program is 
designed to protect farm income without generating surpluses at the prevail- 
ing domestic market prices. 

The United States has also supported world market prices through the 
stock accumulation activities under the nonrecourse loan program. In effect, 
until the 1985 Farm Bill, the loan rates announced in advance of the market- 
ing period represented the U.S. price floor, and since the U.S. share of world 
agricultural trade is large, they also signaled a world price floor. Under the 
1985 Farm Bill, loan rates are set in reference to average market prices, and 
are negatively related to the level of stocks. Therefore, market prices indi- 
cate the loan rate rather than vice versa. Nevertheless, even under the 
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Table 8.6 Agricultural Sector Experiment Results (1991 = 100) 


Experiment World Signal Capital Land Out- Im- 

Sector price price rental rent Land Labor Capital put Export ports 
Land 

Dairy and meat 97.7 90.8 83.5 90.1 108.5 103.2 107.1 100.0 

Grains 80.4 100.0 96.4 102.6 132.2 139.9 145.9 136.7 192.2 31.4 

Other agriculture 101.7 104.7 129.8 102.6 102.0 107.9 83.6 100.7 95.0 100.0 
Border 

Dairy andmeat 102.7 98.7 100.1 99.4 99.4 99.4 92.2 200.2 

Grains 98.5 100.0 100.1 100.0 101.9 103.0 102.9 102.3 104.8 80.3 

Other agriculture 101.7 100.2 100.1 100.0 93.6 94.6 94.6 94.2 95.1 159.3 
Domestic 

Dairy andmeat 102.7 112.6 99.2 96.4 96.7 96.6 92.3 100.0 

Grains 130.7 98.1 99.2 85.6 97.4 82.2 82.4 91.4 44.8 696.6 

Other agriculture 99.8 95.9 99.2 85.6 108.9 91.9 92.1 98.8 100.7 100.0 
All subsidies 

Dairy andmeat 106.0 111.9 99.2 94.6 94.9 94.8 83.9 315.9 

Grains 13225 96992, W8l45 9810) 177993) -79)5)) 90)6) 9) 4310656:2 

Other agriculture 100.6 94.9 99.2 81.4 106.9 86.5 86.8 94.7 98.3 144.3 
Unilateral 

Dairy andmeat 104.9 107.1 82.1 83.5 101.3 96.1 86.5 268.4 

Grains 129:8 93.6 94.8 74.4 101.1 75.4 79.2 91.8 45.8 578.0 

Other agriculture 100.8 95.4 127.6 74.4 117.0 87.2 68.1 94.6 97.6 147.4 
Multilateral 

Dairy andmeat 111.4 107.6 82.2 84.6 102.3 97.2 89.9 181.5 

Grains 148.3 98.6 94.9 87.3 115.5 102.5 107.4 111.9 134.3 145.1 


Other agriculture 103.9 99.7 127.7 87.3 109.3 96.9 75.4 97.6 97.8 109.3 


Note: “World price” is the price foreigners pay for U.S. agricultural products. “Signal price” 
equals the target price or support price when domestic programs are operative; equals market 
price without programs. “Capital rental” and “Land rent” are the marginal revenue products of 
capital and agricultural land. 


current program, farmers repay the loans by forfeiting crops and thus divert- 
ing supplies off the market, if the market price is not high enough relative to 
the loan rate to be profitable. Thus, the loan rate continues to serve as an 
indicator of U.S. prices to the rest of the world. 

In the first experiment, “Land,” we consider what might happen if U.S. 
farmers were not subject to resource use constraints while the subsidy pro- 
grams remain in effect. The experiment consists of projecting to 1991 with 
subsidies, while land supply is determined endogenously rather than con- 
strained to the set-aside level under the 1985 Farm Bill. The amount of land 
in production increases by 32.2 percent for grains and 2.0 percent for other 
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Table 8.7 Nonagricultural Sector Experiment Results (1991 = 100) 
Sector PVA PX Labor Capital Output Export Import 


Land 
Light consumer 100.7 98.9 101.4 100.9 101.2 103.5 98.8 
Basic intermed 100.7 100.6 99.9 99.4 99.7 98.5 100.2 
Capital goods 100.5 100.5 97.5 97.0 97.5 96.5 98.1 


Construction 100.6 100.5 96.9 96.5 96.9 96.2 — 

Electronics 100.6 100.5 98.7 98.2 98.6 97.7 99.4 

Trade 100.6 100.6 100.0 99.5 99.9 99.6 _— 

Services 100.7 100.6 100.2 99.7 100.0 99.6 100.1 
Border 


Light consumer 100.1 99.7 100.3 100.3 100.3 100.9 99.6 
Basic intermed 100.1 100.0 100.0 100.0 100.0 99.9 100.1 
Capital goods 100.1 100.1 100.0 100.0 100.0 99.9 100.1 


Construction 100.1 100.0 100.0 100.0 100.0 100.0 — 

Electronics 100.1 100.0 100.0 100.0 100.0 99.9 100.1 

Trade 100.1 100.1 100.0 100.0 100.0 100.0 —_— 

Services 100.1 100.1 100.0 100.0 100.0 100.0 100.0 
Domestic 


Light consumer 99.4 102.5 97.6 97.8 SLL! 93.0 103.2 
Basic intermed 99:3 99.6 100.5 100.7 100.6 101.5 100.2 


Capital goods 99.4 99.6 102.3 102.5 102.3 103.1 101.8 

Construction 99.4 99.7 102.8 103.0 102.8 103.3 — 

Electronics 99.4 99.7 101.2 101.4 101.2 101.8 100.6 

Trade 99.4 99.6 100.1 100.3 100.2 100.4 —_— 

Services 99.4 99.6 99.9 100.2 100.0 100.3 99.9 
All subsidies 


Light consumer 99.4 102.2 97.8 98.1 97.9 93.6 102.8 
Basic intermed 99.4 99.6 100.6 100.9 100.7 101.5 100.3 
Capital goods 99:5 99.6 102.6 102.9 102.6 103.4 102.1 


Construction 99.5 99.7 103.2 103.5 103.2 103.7 — 

Electronics 99.5 99.7 101.3 101.6 101.3 102.0 100.8 

Trade 99.4 99.6 100.1 100.4 100.2 100.5 — 

Services 99.4 99.6 99.9 100.2 100.0 100.3 99.9 
Unilateral 


Light consumer 99.5 101.7 98.3 98.6 98.4 95.2 102.1 
Basic intermed oo 99.7 100.6 100.9 100.7 101.4 100.4 


Capital goods 99.6 99.7 102.5 102.8 102.5 103.1 102.1 

Construction 99.6 99.7 103.2 103.5 103.2 103.6 — 

Electronics 99.6 99.8 101.3 101.6 101.3 101.8 100.9 

Trade 99.6 99.7 100.2 100.5 100.2 100.4 — 

Services 99.5 99.6 99.9 100.2 100.1 100.3 100.0 
Multilateral 


Light consumer 99.4 101.9 98.1 98.1 98.1 94.4 102.3 
Basic intermed 99.4 99.6 100.6 100.5 100.6 101.3 100.2 
Capital goods 99.4 99.6 101.2 101.2 101.2 102.0 100.6 
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Table 8.7 continued 
Sector PVA PX Labor Capital Output Export Import 


Construction 99.4 99.7 101.2 101.2 101.2 101.6 a 
Electronics 99.4 99.7 100.7 100.7 100.7 101.4 100.1 
Trade 99.4 99.6 100.1 100.1 100.1 100.4 — 


Services 99.4 99.6 100.0 100.0 100.0 100.3 99.9 


over the base 1991 projection, equivalent to 15.6 percent overall. This nearly 
equals the minimum set-aside rate in 1986 for program crops under the 1985 
Farm Bill (table 8.6). 

The deficiency payment responsibility that arises due to the relaxation of 
acreage controls is costly to the government. The government budget deficit 
almost doubles, government stock accumulation increases by almost $10 
billion, and foreign capital inflows increase by 60 percent. Real GNP increases 
by about $3 billion due to the increase in resources used in production (table 
8.5). Farm income, of course, improves under these assumptions. Subsidy 
ridden net returns to land, labor and capital in the grains sector increase by 
40 percent. In the other sectors of the economy, value added falls (table 
8.8). Savings and investment also fall to only 95 percent of the base projec- 
tion levels. But what havoc is wreaked on international markets for grain! 

U.S. exports of grains almost double, while imports of grains (small to 
begin with) fall by two-thirds (table 8.6). The world price of grains falls 
almost 40 percent from the 1986 level, an additional 20 percent lower than 
the world price relative to the base 1991 projection. This occurs because we 
have modeled the loan rate following the falling U.S. market prices to a 
certain extent, according to the provisions of the 1985 Farm Bill. The bal- 
ance of trade deficit improves by $14 billion. This includes a $17 billion 
improvement in net agricultural exports, and a $3 billion deterioration in net 
nonagricultural trade (table 8.5). 


Experiment 2: Border Policies Removed 


Traditionally, the GATT has been concerned with border measures, espe- 
cially quotas on imports and subsidies on exports. The progenitors of the 
proposals to the Uruguay Round of the GATT negotiations have correctly 
identified that the most trade-distorting farm support policies are not the 
border measures but the domestic programs. Breaking with the GATT tra- 
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Table 8.8 Sector Income: Differences between 1991 and Experiments 
Difference from 1991 


Level ma 

Sector 1991 Land Border All Uni Multi 
Sector income (billions of 1991 dollars) 

Dairy and meat 25.867 —2.5 —0.2 —1.6 —4.4 —4,2 
Grains 44.718 18.2 1.4 -9.4 11.1 0.8 
Other agriculture 38.145 3.3 —2.1 —5.4 —5.0 —1.4 
Light consumer 315.185 6.0 1.2 —8.5 —6.4 —7.8 
Basic intermed 426.345 17 0.4 0.3 1.0 =O.) 
Capital goods 261.334 ie 0.2 5.4 Sag 1.6 
Construction 237.532 —6.1 0.2 6.3 6.6 1.4 
Electronics 93.742 —0.8 0.1 0.8 0.8 0.1 
Trade 687.059 3.7 0.7 —2.5 —1.5 —3.1 
Services 2232.512 15.8 Re ARG -9.9 -12.0 
Agriculture 108.73 19.0 -0.9 -164 -—20.6 —4.8 
Nonagriculture 4253. 709 15.1 49° “=TE1 —3.9 20:0 
Total 4362.439 34.1 4.0 -27.5 =285 S=2a7 
+ indirect taxes 367.951 

+ tariffs 16.723 

— subsidies 34.708 

—ag premium rents .129 

= value added 4712.276 


Value added (billions of 1991 dollars) 


Dairy and meat 27.730 —2.5 —0.2 —1.4 —4.3 —4.0 
Grains 12.956 — 13.6 —2.5 23.7 22.0 34.3 
Other agriculture 37.529 a2 —2.0 —3.4 =—s3:l 0.6 
Light consumer 336.935 6.1 2 —8.5 —6.4 -7.8 
Basic intermed 474.449 1.8 0.4 0.4 L2 —0.0 
Capital goods 270.099 —5.4 0.2 5.6 a7 1.6 
Construction 244.196 —6.2 0.2 6.5 6.8 Lo 
Electronics 95.901 —0.8 0.1 0.8 0.9 0.1 
Trade 794.563 4.2 0.8 —2.7 -1.6 —3.4 
Services 2417.918 16.7 24 —-13.3 -10.2 —-125 
Agriculture 78.215 -—12.9 —4.7 18.9 14.5 30.9 
Nonagriculture 4634.061 16.3 5.2 -11.3 -3.7  —20.5 
Total 4712.276 3.4 0.5 7.6 10.9 10.4 





dition, they have agreed that all agricultural subsidy programs are subject to 
consideration in this round of the GATT. 

The “Border” experiment, in which only border distortions are disman- 
tled, is designed to highlight the relative importance of border and domestic 
measures. In the United States border measures supporting exports are 
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relatively minor, while protection against certain imports is very important 
(see quotas against imported cheese and sugar).* The results of this exer- 
cise should then be compared with the results of the “Domestic” experiment 
(next), to highlight the importance of bringing domestic measures under the 
GATT. Including domestic support programs under the GATT is shown to 
be important, particularly if the objective is to reduce potential budget expo- 
sure and to strengthen world agricultural prices. 

In the “Border” experiment, the quotas against imports of dairy and meat 
and other agriculture products are removed, and the ad valorem export sub- 
sidies for all agricultural exports are dropped to zero. Meanwhile, the con- 
straints on land in production and the domestic price and income support 
programs remain intact. 

The removal of the border measures results in a tiny increase in real GNP 
a $3.4 billion deterioration in the net balance of trade (due entirely to lower 
net exports from agriculture), a corresponding increase in foreign savings in 
the United States, and an increase in the government budget deficit of about 
$3 billion (table 8.5), while expenditures to support the farm sector increase 
by $3.8 billion, or 10 percent. The effect on nonagricultural sector employ- 
ment, output, and prices is likewise negligible. Only the light consumer goods 
sector is affected (table 8.7). Lower domestic costs of raw agricultural prod- 
uct inputs to the light consumer goods industries reduce intermediate input 
costs, increasing value added and income in that sector by about $1 billion 
(table 8.8). 

Imports of dairy and meat and other agriculture products increase by $0.8 
and $3.5 billion, respectively, when the import quotas are removed. Exports 
fall insignificantly. Land is released from the other agriculture sector into the 
grains sector, and production of grains increases accordingly by about 2 per- 
cent. Exports of grains increase by 4.8 percent, and imports fall by 20 per- 
cent, affecting a decline in world prices of 1.5 percent (table 8.6). 

The “Border” experiment illustrates how little would be achieved if only 
U.S. border measures were dismantled. The effect on world markets appears 
quite small. Meanwhile, costs of domestic programs and the government 
budget exposure increase, although not prohibitively. These results under- 
score the importance of including both border measure liberalization and 
domestic programs under the purview of the GATT. 
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Experiment 3: Domestic Subsidies Terminated 


The third experiment, “Domestic,” focuses on the impact of U.S. domestic 
policies on domestic resource allocation, the government budget deficit, and 
net agricultural trade. We remove the income support provided by the target 
price programs and the part of domestic price support provided by govern- 
ment stock accumulation activities. The constraints on resource use and the 
border measures remain in effect. 

The main impact of the removal of domestic support programs is a move- 
ment of labor and capital out of agriculture. Capital and labor both decline to 
96, 82, and 92 percent of the subsidy-ridden 1991 levels in the dairy and 
meat, grains, and other agriculture sectors (table 8.6). Production likewise 
falls, although less so in other agriculture, into which land moves from the 
grains sector. U.S. grain exports fall dramatically, imports increase, and 
domestic grain prices increase by 60 percent (table 8.6). The cost of living 
increases by 0.2 percent, as these cost increases at the unprocessed level 
are passed through to the rest of the economy as farm products are processed. 

The light consumer goods sector suffers along with the agricultural sec- 
tors. Employment, output, and exports decline by a few percentage points, 
and light consumer goods imports increase (table 8.7). The $2.0 billion dete- 
nioration in net trade in light consumer goods accounts for most of the non- 
agricultural net trade deterioration. Overall, the net trade balance worsens 
by $12 billion. The loss of $10 billion worth of grains net exports accounts 
for most of this deterioration in the trade deficit (“Domestic” results not 
shown in table 8.5). 

The savings to the government due to termination of the domestic pro- 
grams results in a $24.2 billion reduction in the deficit, and hence less of a 
drain on the loanable funds market. Savings and investment increase by $30.0 
billion, and the current account deteriorates by $5.7 billion. 

The reduction in U.S. grain exports precipitates a 30 percent increase in 
the world price of grains. Taken together, the implications of this experiment 
are that terminating domestic programs may have the largest desired effects 
of strengthening world agricultural markets and reducing government bud- 
get exposure. 
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Experiment 4: All Subsidy Programs Terminated 


In the “All subsidies” experiment, all direct price support activities and bor- 
der measures in agriculture are removed, without relaxing the acreage con- 
straints that accompany the subsidy programs. This experiment is essen- 
tially the sum of experiments 2 and 3. The experiment isolates the impact of 
the incentive-distorting effects from the resource-constraining effects of the 
existing farm programs. The direct effect of removing the programs is to 
reallocate factors out of agriculture into sectors where they are more pro- 
ductive. Overall, real GNP increases by $5.8 billion and nominal by $6.7 
billion (0.14 percent) when the agricultural subsidy programs are terminated 
(table 8.5). 

In particular, in this exercise there are no target prices or loan rates. 
Government stocking of program commodities to maintain market prices 
through the nonrecourse loan program is discontinued. The import quotas 
are repealed. The export enhancement program subsidies drop to zero. Hav- 
ing removed the wedges between TP and PX, and the tariff equivalent dis- 
tortions between the domestic and world prices for traded agricultural goods, 
the market clearing price (PX) signals resource allocation economywide. 

Economywide, more is produced, consumed, saved, and invested when 
all distortions subsidizing the agricultural sectors are removed. Real GNP 
increases by $5.8 billion compared to the subsidy-ridden 1991 projected level 
of GNP. The federal deficit is reduced by 25.1 billion, from $34.5 billion to 
$9.4 billion (table 8.5). The reduction in the deficit is due to a $34.7 billion 
savings from agricultural subsidies no longer paid, net of expenditure on 
1991 stock holding.”° In the 1991 base solution, the government was releas- 
ing stocks from previous excessive accumulations, since solution market prices 
still exceeded the loan rate. Under liberalization, net government demand 
for agricultural products is set at the level observed in 1982 when carryover 
stocking was relatively low. 

The net improvement in the government budget deficit results in 5.2 per- 
cent more savings and investment. Investment demand consists largely of 
residential construction and demand for capital goods (machinery, etc.). The 
increased demand for construction and capital goods is met by increased 
employment of capital and labor in both sectors, increased output, and almost 
no change in domestic prices. Output in the construction and capital goods 
sectors increases by 3.2 and 2.6 percent, respectively (table 8.7). 

Labor and capital move into the construction and capital goods sectors 
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from the agricultural sectors. With the release of factors of production from 
agriculture, economywide wages and average returns to capital both fall by 
about half of a percent. Since agriculture is a very small employer of resources, 
even major changes in the marginal value product in agriculture on the 
economywide wage/rental ratio is likely to be small. On the other hand, the 
returns to land (used only in agriculture) fall 18.6 percent with the removal of 
agricultural subsidies (table 8.6).7° 

In this experiment we assume no world agricultural price response or 
reaction by the rest of the world to liberalization in U.S. agriculture, so world 
prices remain artificially low. Hence, the United States appears to be less 
competitive in world agricultural markets—agricultural exports fall and 
imports increase.”’ Thus, the balance of trade deteriorates by $16.7 billion, 
largely because the contribution of the agricultural sectors to net exports 
falls by $15.4 billion. Increased net imports of light consumer goods (pro- 
cessed dairy products, animal feeds, textiles) account for the rest of the 
deterioration in the trade balance (table 8.5). With the increase in domestic 
agricultural prices, domestic output for this sector is priced higher than the 
substitutable import. 

Removing the subsidies without relaxing the acreage constraints reduces 
income in the agricultural sectors, particularly the export dependent grains 
sector. Without the export subsidies and high level of domestic supply, grains 
export volume falls to 52 percent of the level in 1986 and is 57 percent lower 
than the base projection to 1991 with programs intact. Imports of grains 
increase because of the 60 percent increase in the relative price of domestic 
to imported grain. Imports of dairy and meat products triple with the relax- 
ation of the quota constraints, and dairy and meat exports fall 16.1 relative to 
the 1991 level (table 8.6). 

The light consumer goods sector, in which the processing of agricultural 
products takes place, again suffers along with the agricultural sectors, with 
output falling by 2.1 percent against the 1991 base run. Given the size of the 
sector, this decline is significant. Exports also fall by 6.4 percent and imports 
also increase as import quotas are relaxed and the domestic price increases 
2.2 percent against the world price (table 8.7). 

The net impact of this experiment is a deterioration in the trade balance to 
accommodate a $22.5 billion increase in total absorption. This lost export 
income results in $16.4 billion lower farm income (the sum of income in the 
dairy and meat, grains, and other agriculture sectors). This result suggests 
that unilateral liberalization would jeopardize the U.S. trade balance, with 
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negative economywide as well as sectoral consequences. Unfortunately, as 
the results of the next experiment show, these undesirable results obtain 
even if the constraints on land in agriculture are relaxed. 


Experiment 5: Unilateral Liberalization 


The experiments above analyzed the impact of removing parts of the U.S. 
farm programs. This experiment represents complete unilateral liberaliza- 
tion. All programs that distort returns to production and/or constrain input 
use are removed. Constraints on land use are relaxed, as in the “Land” 
experiment; border measures are removed, as in “Border”; and domestic 
programs are dismantled, as in “Domestic.” Thus, this experiment is the 
sum of all previous experiments, but the general equilibrium results are not 
simply the sum of the component experiment results. 

With neither the constraints nor the subsidies, land use in agriculture 
increases by 4.7 percent overall (1.1 percent in grains, 17.0 percent in other 
agriculture). Compare these to the results of the “Land” experiment, where 
land use increased nearly 16.0 percent. Even more capital and labor leaves 
the farm sector as land is substituted for the other factors. The use value of 
land also falls 25.6 percent against the 1991 base rate of return.7* Output 
and exports of grains nevertheless increase marginally. Complete unilateral 
dismantling of U.S. farm programs, even without assuming an impact on 
world import prices, results in a $9.6 billion increase in GNP. 

The effects on factor employment, output, trade, and income in the non- 
agricultural sectors of this experiment are parallel to the results reported for 
experiment 4. There is a $15.6 billion deterioration in the balance of trade, a 
$26.1 billion reduction in the government budget deficit, and a $35.7 billion 
increase in investment. The construction and capital good sectors also expand. 
Absorption is $24.4 billion higher than the subsidy-ridden 1991 level. Again, 
these increases contrast with agriculture’s losses. Net agricultural exports 
fall almost to zero, and farm income falls by $20.6 billion (tables 8.5 and 8.8). 


Experiment 6: Multilateral Liberalization 


While this is not a multicountry model, it is perfectly suitable for analyzing 
the domestic impact of changes in conditions on world markets. This is done 
by resolving the model with respect to the new world market prices of import- 
ables and substitutes for U.S. exports. In the sixth experiment, “Multilat- 
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eral,’ we assume increases in the world prices of competing agricultural 
goods in addition to the program removal elements of the previous “Unilat- 
eral” experiment. It is designed to represent multilateral agricultural liberal- 
ization. The increase in world prices of competing agricultural goods is 
assumed to result from a decline in exportable supplies worldwide and an 
increase in world demand arising from a relaxation of import quotas. 

We assume an 11.1 percent increase in the world price of dairy and meat, 
and increases of 42.9 and 3.1 percent for grains and other agriculture goods, 
respectively. These rates of increase relative to 1986 represent zero increases 
relative to 1982 prices in each sector. Roningen, Sullivan, and Wainio (1987) 
estimate increases of about 21, 8, and 3 percent, respectively, relative to 
1984 prices (which translate into much higher increases relative to the actual, 
and lower, 1986 prices); while Tyers and Anderson's dynamic, partial equilib- 
rium, multicountry model estimates initial increases in international food prices 
of about 20 percent owing to liberalization in all markets other than the 
United States, and ultimate increases of another third by 1995.22 Demand for 
U.S. agricultural exports depends on the difference between the U.S. agri- 
cultural export price and the price of substitutes in world markets. In the 
analysis of multilateral agricultural trade liberalization, it is assumed that the 
world prices of imports and substitute export agricultural goods equalize. 
The price of U.S. exports is then determined endogenously and simulta- 
neously with the volume of U.S. agricultural exports. 

An overall average price of tradable agricultural goods in world markets is 
calculated as the weighted average of the U.S. export price and the world 
price of substitutes, the weights being the shares of U.S. exports in world 
markets. °° Thus, the changes in international prices resulting from our “Mul- 
tilateral” experiment are found to be increases of 11 percent in dairy and 
meat, 23 percent in grains, and 3 percent in other agriculture (results not 
tabulated). 

The near $26 billion in government budget deficit reduction allows savings 
and investment increases of 1.4 percent. The trade deficit also reduces by 
$4.8 billion, and foreign saving in the United States goes down by $10.6 
billion. Real GNP increases by $9 billion. Otherwise, multilateral liberaliza- 
tion, if it does indeed result in world agricultural prices regaining their 1982 
levels in real terms, results in a picture of nonagricultural output, income, 
and employment that is very similar to the base-run projection. Overall, the 
economywide average wage is lowered by .4 percent. 

On the other hand, there are substantial differences in the structure of 
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agriculture. The increase in world prices stimulates production for export, 
especially in the grains sector. Land in agriculture increases by 15.5 percent 
in grains and 9.3 percent in other agriculture over the base-run projection 
under the programs (table 8.6). Labor and capital also move into the grains 
sector, so that grains output increases by almost 12 percent. Of this addi- 
tional output, 65 percent is exported. Agriculture’s contribution to the bal- 
ance of trade increases by $5 billion (tables 8.5 and 8.6). 

This type of expansion is not observed in the dairy and meat or other 
agriculture sectors, because those sectors were not competitive export sec- 
tors in the first place. Labor moves out of those sectors and output is down 
accordingly, relative to the protected 1991 result. Sector income is down the 
most in dairy and meat, somewhat in other agriculture, while it is slightly 
higher in the grains sector. 

The fate of the light consumer goods sector, as in the other exercises, is 
shown to be linked to agriculture. Production and exports are lower, and 
imports are higher, than in the protected 1991 base run. The higher domes- 
tic prices of the raw agricultural products and the relaxation of import quotas 
Squeeze net returns to the light consumer good-processing sector. 


Experiment 7: Elasticities of Response to World Prices 


While we cannot be sure about the exact change in prices due to multilateral 
liberalization in world markets for agricultural goods, we can determine if the 
qualitative results are robust with respect to general changes in world agricul- 
tural prices. The following experiments provide qualitative information about 
the response of domestic market prices, output, employment, and trade, to 
changes in the world prices of agricultural goods. In particular, we numeri- 
cally compute the elasticities of these economic variables with respect to 
world agricultural prices. First, one-by-one elasticities are computed. Then, 
we find the percent change in the variables due to simultaneous 1 percent 
changes in all three world agricultural prices. The results are presented in 
table 8.9. 

The results should be considered in light of the results of unilateral liberal- 
ization as well as with respect to the base scenario. As discussed earlier, 
domestic market-clearing prices in the three agricultural sectors increase 
following liberalization. The increase in prices occurs because fewer resources 
are devoted to agriculture when subsidies are discontinued, so that output 
falls while consumption stays relatively constant. Thus, the market-clearing 
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Table 8.9 Elasticities of Sector Responses to World Agricultural Prices 


Sector 


Increase world dairy price 


Dairy 
Grains 
Other 
Ltcons 
Basint 
Kgood 
Constr 
Elec 
Trade 
Serv 


Increase world grain price 


Dairy 
Grains 
Other 
Ltcons 
Basint 
Kgood 
Constr 
Elec 
Trade 
Serv 


price (U.S.) income 


Increase world other agricultural price 


Dairy 
Grains 
Other 
Ltcons 
Basint 
Kgood 
Constr 
Elec 
Trade 
Serv 


Increase all world agricultural prices 


Dairy 
Grains 
Other 
Ltcons 
Basint 
Kgood 
Constr 
Elec 


Consumer World 

PVA price 
0.0 2.2 82.9 
1.3 0.8 0.1 
0.9 0.5 0.3 
—0.0 0.3 0.0 
—0.0 0.0 0.0 
-0.1 0.0 0.0 
—0.0 0.0 0.0 
-0.1 —0.0 0.0 
—0.0 —0.0 0.0 
—0.0 0.0 0.0 
0.1 0.3 —0.0 
9.0 0.4 41.4 
6.1 oe 2.0 
—0.0 0.2 0.0 
0.0 0.0 0.0 
—0.1 —0.0 0.0 
—0.1 —0.0 0.0 
—0.1 —0.0 0.0 
—0.0 —0.0 0.0 
0.0 0.0 0.0 
—0.1 1.8 0.5 
7.4 4.3 2.6 
5.0 IBS 74 50.5 
=0.1 0.8 0.0 
—0.1 —0.0 0.0 
—0.1 —0.0 0.0 
-0.1 0.0 0.0 
—0.1 —0.0 0.0 
—0.1 —0.0 0.0 
—0.1 —0.0 0.0 
0.0 4.3 83.4 
IVA 5.5 44.2 
11.9 17.0 52.7 
—0.2 1.3 —1.4 
-0.1 0.0 —0.7 
—0.2 —0.1 —3.0 
—0.2 0.1 —4.1 
—0.2 —0.0 -1.7 


Sector 


7.5 

4.0 

0.7 
=0:2 
= Ont 
—0.4 
—0.5 
AN )y4 
nu 
—0.0 


0.3 
27.8 

3.5 
=0.2 
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Table 8.9 continued 


Consumer World Sector 
Sector PVA price price (U.S.) income Output Exports Imports 
Trade —0.2 —0.1 —0.5 —0.3 =0.3 0.0 0.0 
Serv =—0.1 0.0 —0.3 == O52 052 —0.2 0.0 


Note: The “elasticity” is the percent change in the column variable due to a one percent change 
in the price (or prices) in the rest of the world, as indicated, multiplied by 100. 


prices rise when subsidies are removed. Where domestic prices are sup- 
ported by the existence of quotas against imports, since the share of these 
imports in consumption is small, the price-depressing effects of lower-priced 
substitutes are outweighed by the price-increasing effects of reduced domes- 
tic supplies, and these domestic prices rise also. If world market prices rise 
in addition, domestic prices rise even further. 

The observed effect on domestic prices of increases in world prices is 
thus to raise them, but not by 100 percent, since the importable, the export- 
able, and the good for domestic consumption are imperfect substitutes. Since 
foreign and domestic versions of dairy and meat are fairly substitutable, the 
U.S. export price of dairy and meat increases 0.83 percent for every 1 per 
cent increase in the price of dairy and meat from the rest of the world. The 
U.S. export price of grains increases 0.41 percent for every 1 percent increase 
in the world price of grain. This reflects the lower substitutability between 
domestic and foreign grain, which is more likely due to the political distinc- 
tions between sources of grain which lead to stabilized market shares than to 
physical differences among the actual products. The U.S. export prices of 
other agricultural goods increase by 0.5 percent for each 1 percent increase 
in world prices. Again, the other agricultural goods exported by the United 
States (temperate fruits, nuts, and seeds) are not easily substituted for the 
imports (tropical fruits, coffee, vegetables in season). 

The prices faced by U.S. consumers are also positively related to world 
market prices, but since imported goods comprise such a small portion of 
the consumption basket, these increases are negligible in the first two agri- 
cultural sectors and marginal in the other agricultural good sector. The price 
consumers pay for the composite other agricultural good increases .13 per- 
cent for every 1 percent increase in the world price. 

The elasticities of U.S. export supply with respect to world market price 
increases are between .48 for dairy and meat and 1.78 for grains. The elas- 
ticity for dairy and meat is lowest because production in this sector is largely 
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for domestic consumption. For each 1 percent increase in the world price of 
grain, the United States increases grain exports by 1.78 percent. Likewise, 
for each 1 percent increase in the world price of other agricultural goods, 
U.S. other exports increase by 1.48 percent. 

With producer prices rising, and export volumes increasing, resources are 
drawn back into the agricultural sectors relative to unilateral liberalization. 
The elasticity of the “resource pull” effects of world price increases under 
multilateral liberalization are indicated by the elasticities of the value added 
price (PVA). In each of the elasticity experiments, the agricultural sectors 
show an increased resource pull at the expense of the nonagricultural sec- 
tors. Thus, the qualitative impact of multilateral agricultural liberalization on 
resource allocation in the United States is to offset the tendency for resources 
to move out of agriculture. 


Winners and Losers 


Table 8.8 shows the changes in sectoral income and aggregate value added 
(GNP at factor cost) arising from the experiments. In general, the removal 
of agricultural subsidies hurts agricultural income: it falls as much as 19 
percent under the subsidy removal experiments (“Border,” “All subsidies,” 
“Unilateral,” and “Multilateral’”). Aggregate farm income will be lower with- 
out the current farm programs; under the “Multilateral” liberalization exper- 
iment it is 4.4 percent lower (or $4.8 billion lower) than the 1991 base run. 
But labor and capital also move out of agriculture, so that farm income per 
unit of farm labor actually increases, albeit imperceptibly, by .76 percent. 
Aggregate income in the nonfarm economy also falls, but even less percep- 
tibly: nonagricultural income by either measure falls only .44 percent under 
the “Multilateral” scenario. 

The total value of the subsidies is $34.7 billion (in the 1991 base run), but 
their removal only leads to declines in agricultural incomes of $5 to $21 
billion between the “Multilateral” and the “Unilateral” experiments. Thus, 
when market distortions are removed multilaterally, it would cost the gov- 
ernment only $4.8 billion dollars of pure transfers to guarantee the farm 
sector an income comparable to the 1991 base run level. 

A large portion of the lost subsidy is also shared with the nonagricultural 
sectors. The sectors directly linked to agriculture (light consumer, trade and 
finance, and other services) are most affected. The construction and capital 
goods industries are also affected indirectly, owing to the increase in savings 


Appendix: Sector Aggregation 


Sector 


Dairy and meat 


Grains 
Other agriculture 


Light consumer 


Basic intermediates 


Capital goods 


Construction 


Electronics 


Trade 


Services 


Industries (major) 


Milk, eggs, meat animals, poultry 


Wheat, corn, rice, soy, cotton, 
peanuts, flax 


Sugar, tobacco, fruits, vegetables, 
nuts, other 


Food and kindred products, leather, 
footwear, textiles, apparel, furniture 
containers, printing 


Mining, petroleum, chemicals, 
plastic, rubber, glass and stone, iron 
and steel, fabricated metals 
Munitions, engines, machinery, 
communications, trucks, 

motor vehicles 


Private and government construction 


Office equipment, household 
appliances, semiconductors, 
equipment, misc. electronics, TV, 
radio and other industry 


Wholesale and retail trade, banking 
and insurance 


Real estate, services, government, 
noncomparable imports 
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BEA industry classification 


1.01-1.03 
2.01, 2.0201—2.0203, 2.06 


2.03, 2.04—2.0503, 2.07, 


3.0, 4.0 
14-25, 32-33 


5-10, 27-32, 35-42 


13, 43-50, 56.03, 56.04, 
57.03, 59-61 


11-12 


51, 57—57.02, 58, 62-64, 
81, 84-85 


69-70 


65-68, 71-79, 80 


Note: BEA industry classification from Appendix B: “Industry Classification of the 1977 Input- 
Output Tables,” U.S. Department of Commerce, Survey of current business (May 1984), 80. 


following the reduction in the federal deficit. Thus, the loss of $34.7 billion of 
agricultural subsidies, with at least $10 billion of additional income arising 
from the more efficient allocation of resources, ultimately amounts to only a 
$24.7 billion decrease in overall sectoral income. 

Although aggregate sectoral income falls in all subsidy removal experi- 
ments, it is important to note the distinction between net sectoral income 
(which includes subsidies) and sectoral value added (or GNP at factor cost, 
which does not include subsidies). In the experiments, sectoral incomes fall 
because the policy reform diverts income away from the accounts of produc- 
ers and gives it back to the government. In terms of the GNP accounts, 
however, these subsidies are treated as nonproductive transfers. Total value 
added, or GNP rises significantly in all experiments (except the “Border” 
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experiment where the increase is tiny). The removal of a distortion should 
lead to an increase in efficiency and, hence, in GNP. Our experimental results 
indicate that this is indeed the case. 


Notes 


The research discussed in this chapter is supported by the Economic Research Ser- 
vice, U.S. Department of Agriculture, and by the Centre for International Econom- 
ics, Canberra, Australia. The views expressed herein are those of the authors and do 
not necessarily reflect those of any of the supporting institutions. 

1. For an analysis of these linkages, see Henry and Schluter (1985). 

2. The value of EEP bonuses for “dairy and meat” and “other agriculture” was 
calculated from FAS press releases for calendar year 1986. The EEP for “grains” was 
provided by Mark Smith at Economic Research Service, U.S. Department of Agricul- 
ture (ERS). 

3. For participation rates for the years 1983 through 1987, see U.S. Department of 
Agriculture, Agricultural Outlook 139 (March 1988): 48 (table 22). 

4. The predetermined output is calculated as the five-year moving average yield 
per acre times the “program” acreage. The “program” acreage is the amount of land 
that the farmer has previously planted to program crops, which he has certified to be 
part of the base acreage. The “program” acreage includes the land set aside (not 
currently in production of program crops) as well as planted acreage. See Glaser 
(1986). 

5. For an exemplary analysis, see Houck et al. (1976). 

6. For further discussion of PIE and PSE rates, see Rausser and Wright (1987); 
Josling and Tangermann (1987); and Tangermann, Josling, and Pearson (1987). 

7. The rates of PSE subsidies were calculated by an ERS team using similar data 
from different sources. See also U.S. Department of Agriculture (1987). 

8. Our particular model is an extension of the model by Adelman and Robinson 
(1987). It is close in spirit to the model described in Condon, Robinson, and Urata 
(1985). Related models are discussed in Dervis, de Melo, and Robinson (1982) and 
Robinson (1989). 

9. See appendix for the industry composition of sectors in the model. 

10. The land supply equation is similar in content to the land supply equations in 
the model AGSIM at the University of Illinois (Taylor 1988). Estimated elasticities of 
regional land supply with respect to expected productive returns to land range from 
0.06 to 8.89. We assume a 0.5 elasticity of land supply with respect to the relative 
productive return to land. With this elasticity, the acreage restrictions (on land in 
crops while subsidy programs are operative) reduce land in crops by about 16 per- 
cent, which is close to the required cropland set-aside rate under the 1985 Farm Bill. 

11. For a discussion of the implications of the Cobb-Douglas model, see Hertel 
(1988). 

12. Estimates of the price elasticities of world demand for U.S. agricultural exports 
are based on an examination of a number of econometric studies. Given the medium- 
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to-long-run focus of our analysis, we have sought estimates of long-run demand elas- 
ticities. The export demand elasticities for both grains and other agriculture are 
assumed to equal 3.0. 

13. U.S. Department of Commerce (1986). 

14. Houck (1986). 

15. This treatment follows Armington (1969). 

16. For a description of this treatment in a CGE model, see Condon, Robinson, 
and Urata (1985). 

17. This choice of numeraire differs from Adelman and Robinson (1987), who 
chose as numeraire an index of the price of domestically produced goods sold on the 
domestic market. They fixed this index at one for all their experiments. 

18. See Dervis, de Melo, and Robinson (1982), chapter 7, for a discussion of this 
issue. See also de Melo and Robinson (1987). 

19. Aggregate expenditure on goods is fixed in real terms, with sectorally fixed 
shares. Aggregate transfers are also fixed in real terms, using the GNP deflator to 
deflate nominal transfers. 

20. Note that the model is static in the sense that this investment is not installed 
and has no effect on the aggregate capital stock within the period. 

21. The data are from a model solution for 1986. The model starts from a 1982 
benchmark equilibrium and the 1986 solution was calibrated to match the national 
accounts for 1986 as closely as possible. The fit, however, is not exact; the model was 
not “recalibrated” on 1986. 

22. Note that as far as the model results are concerned, it does not matter much 
whether the government deficit is removed by decreased expenditure or increased 
taxes. 

23. See Adelman and Robinson (1988). 

24. In 1986, the secretary of agriculture announced that over $47 million dollars 
worth of export enhancement program bonuses were awarded. This amounts to only 
.18 percent of the value of 1986 agricultural exports. On the other hand, U.S. sugar 
programs supported domestic prices at 3.4 times the 1986 world market price for 
sugar (Barry and Angelo 1988). 

25. There are also minor revenue changes as the structure of the economy changes. 

26. This result is sensitive to our specification of production technology in the 
three sectors. If capital and labor were assumed to be less substitutable with land, 
the output adjustment would be lower and the price increase would be smaller. 

27. Also, although the nominal exchange rate is held constant in the experiment at 
the 1991 solution level, there is a very slight increase in the real exchange rate. It 
increases by .18 percent. 

28. Again, these results are sensitive to the specification of agricultural production 
technology. 

29. Tyers and Anderson (1987), page 23. 

30. U.S. weights are calculated from market share data in table 2.1 of Tyers and 
Anderson (1987). 
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9. Economywide Effects of Unilateral Trade 
and Policy Liberalization in U.S. Agriculture 


Thomas W. Hertel, Robert L. Thompson, and 
Marinos E. Tsigas 


Summary 


During the 1980s U.S. farm program expenditures have grown very rapidly. 
In recent years the cost of price and income supports has come close to $30 
billion per year. This growth has occurred at a time of increasing budget 
austerity and has prompted debate about the economywide effects of these 
farm programs. There is little doubt that they significantly alter the alloca- 
tion of resources, both within the farm economy and between the farm and 
nonfarm sectors. This study measures the magnitude of these economywide 
effects. 

The vehicle for this analysis is a general equilibrium model of the U.S. 
economy. It places primary emphasis on the farm and food system which is 
modeled in considerable detail. Recent econometric evidence is combined 
with information from the input-output tables, the national income and prod- 
uct accounts, and a variety of recent studies of taxation and agricultural 
policy. Standard assumptions about economic behavior and market clearing 
are made, and the model is used to simulate the effects of removing those 
agricultural policies in place in 1984. However, in keeping with important 
changes implemented in the 1985 Farm Bill, the United States is no longer 
assumed to support world grain prices at the loan rate. 

The results indicate that there are substantial nonfarm costs to supporting 
U.S. agriculture with the current configuration of policies. These costs include 
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the following (measured in 1987 dollars and expressed in terms of farm jobs 
saved by current policies): 


1. reduced nonfood output (— $107,000/year per farm job saved) 
2. increased treasury outlays ($80, 500/year per farm job saved) 
3. lower real domestic income (— $28, 700/year per farm job saved) 


Unilateral liberalization of U.S. agriculture results in short-run losses to 
the landowners, labor, and capital employed in agriculture. (These would be 
considerably dampened if other countries were to join suit and reduce agri- 
cultural support levels.) In the long run, capital and labor leave agriculture to 
higher productivity employment in nonfarm activities. As a result, farmland 
rents drop even further and food prices rise considerably. The capitalized 
value of landowners’ losses (at a 5 percent real interest rate) equals $113.8 
billion. Compensation for these losses, as well as adjustment assistance for 
farm labor and capital owners, can be more than covered out of the increased 
treasury revenues generated by the policy changes. In fact, in the long run a 
domestic surplus of $5 billion per year is generated because of a more effi- 
cient allocation of resources in the U.S. economy. 


Introduction 


There is a long history of federal government involvement in U.S. agricul- 
ture. Current farm programs date back to 1933 when the Commodity Credit 
Corporation (CCC) was set up to implement a set of price and income sup- 
port measures designed to save farmers from bankruptcy. Since that time 
the nature of American farming has changed dramatically. So, too, have con- 
ditions in the world marketplace. While net farm income and government 
program costs vary widely from year to year, there has been an upward 
trend in the 1980s which appears unsustainable. Expenditures on farm pro- 
grams have grown three times as fast as defense expenditures. Annual CCC 
outlays in recent years have reached nearly $30 billion. This budget growth 
has occurred at a time of increasing fiscal austerity. It has motivated many 
policymakers to ask whether these costs can be reduced, and what the impli- 
cations of such cuts might be. 

The current mix of farm programs is quite complex (Council of Economic 
Advisers 1984 and 1986). By and large they are directed at reducing produc- 
tion costs and enhancing producer commodity prices in order to bolster farm 
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incomes. When domestic consumer prices are also maintained at levels above 
world prices, border measures such as tariffs, quotas, or other nontariff 
barriers are required in order to validate the domestic policy. The most strik- 
ing example of this in recent years has been that of the sugar program. The 
import quota on sugar has been continually tightened in order to maintain 
legislated support prices at levels occasionally exceeding the world market 
price by 700 percent! Because of these interactions, domestic and trade 
policies affecting U.S. agriculture must be examined in combination with one 
another. 

The presence of extensive government intervention in agriculture brings 
with it real costs. Recent estimates of the resulting net economic cost to 
society (i.e., consumer and taxpayer costs, less producer gains) totaled 
between $6 billion and $7 billion (Council of Economic Advisers 1986). More 
specifically, price supports and input subsidies have tended to encourage 
excessive use of scarce resources in agriculture. As a result, many nonagri- 
cultural sectors have been implicitly penalized by these farm programs. The 
objective of this paper is to measure these economywide effects associated 
with U.S. agricultural policies. 


Background 


In order to put the current situation in proper perspective, it is useful to 
reconstruct some of the recent events leading up to the current farm budget 
crisis. During the decade of the 1970s, grain production in the rest of the 
world grew at about 24 million tons a year. This was outstripped by global 
consumption which was growing at the annual rate of 34 million tons. U.S. 
farmers stepped in to fill this production deficit and the value of U.S. farm 
exports increased more than fivefold over this decade. The percentage of 
farm receipts coming from exports increased from less than 15 percent to 
more than 30 percent. U.S. producers met this increased demand by expand- 
ing planted acreage, investing in additional equipment, and intensifying the 
use of purchased inputs. 

In the 1980s this situation changed dramatically. A global recession slowed 
the growth in grain consumption to 19 million tons per year. Meanwhile the 
rate of increase in global grain production had risen to 29 million tons a year. 
Rather than a 10 million ton deficit, a 10 million ton surplus was accumulating 
annually. Rather than responding to this global glut in the grain market by 
reducing prices, the United States chose to maintain the high support prices 
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legislated in the 1981 Farm Bill. As the dollar appreciated in value, these 
support prices became more and more out of line with world market condi- 
tions. By 1983 grain stocks had built up to the point where further produc- 
tion restraints were necessary. In that year almost 80 million acres of farm- 
land were taken out of production, much of this in exchange for payment-in- 
kind (PIK) commodities designed to reduce government held stocks. Total 
payments to farmers amounted to $28 billion, which actually exceeded net 
farm income earned in that year. 

While farmers were compensated for their reduced production levels, the 
1983 PIK program had a devastating impact on the farm-related economy. 
This served to highlight how interdependent the U.S. farm and nonfarm 
economies have become. Farmers spend almost half their gross income on 
purchased inputs. Fifty-eight percent of these are produced in the nonfarm 
sector. In addition, after the food products leave the farm, food processing, 
transportation, and marketing activities generate almost five times as many 
jobs as does production agriculture. Thus, when farm production levels were 
curtailed in 1983, these input supply and marketing sectors experienced 
sharp reductions in output and employment. 

As the decade progressed, farm exports continued to fall, largely as a 
result of the high U.S. support price and the appreciating dollar. By 1985-86 
they had dropped, from a high of $44 billion in 1981, down to $26 billion. It 
was in this environment that the 1985 Farm Bill was written. In an effort to 
rectify past mistakes, loan rates were cut dramatically. It was hoped that this 
would stimulate exports and reduce the buildup of stocks. However, with 
target prices unchanged, this has resulted in very high budget costs (e.g., 
$26 billion in fiscal year 1986). In an effort to contain these government 
expenditures, set-aside requirements have been increased. Also, there has 
been considerable interest in extending the Conservation Reserve Program 
which is already intended to take 40 million acres of erosive land out of 
production by 1990. 

With these massive government interventions in U.S. agriculture it is no 
longer possible to assess their combined impact by looking at the sum of the 
individual commodity market effects. Nor is it even adequate to analyze the 
farm sector as a whole. The budgetary, trade, consumption, and factor mar- 
ket effects of current farm programs are potentially large enough to have an 
impact on the entire economy. In order to assess these effects a general 
equilibrium model of the U.S. economy is utilized. It is specifically designed 
to assess the economywide effects of liberalizing agricultural policies. 
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Overview of a United States CGE Model with an 
Agricultural Emphasis 


Figure 9.1 portrays the circular commodity flows in the computable general 
equilibrium (CGE) model used in this study. Crop and livestock farms (see 
bottom of figure) are highlighted. They rent primary input services (land, 
labor, and capital) from the private domestic household. These are combined 
with intermediate inputs (both domestic and imported) to produce farm prod- 
ucts. Commodities also flow from the six crop sectors to the three livestock 
sectors, in part via the prepared-feeds industry. 

Raw farm products pass through the rest of the economy, generally receiv- 
ing some additional value added, before being sold to domestic households 
or exported. These food products compete with nonfood commodities and 
imports in the product markets. (See appendix A for a complete listing of the 
forty-one productive sectors included in this model.) The agricultural sec- 
tors also compete with nonfarm firms in the factor markets. 

Government functions are divided into two components (Keller 1980). 
The first involves the provision of public goods and services by the govern- 
ment “household.” Since these products are assumed nonrival in consump- 
tion, their demands are not explicitly modeled. (However, their supply can 
be measured by real government outlays on private goods and services which 
are endogenously determined.) Treasury activities are handled by the “fisc,” 
which collects all tax revenues from product and factor market transactions. 
(Subsidies are simply negative taxes.) These revenues are then distributed 
to the government, private, and foreign households. Any deficit financing is 
handled by a lump sum tax on, negative transfer to, the relevant households. 


Model Specification 
Expenditures in Initial Equilibrium 


A detailed discussion of the model’s specification is provided in appendix B. 
Two types of information are required. The first relates to expenditures by 
all firms and households, corresponding to the arrows in figure 9.1 (for some 
benchmark period). These are based on the U.S. input-output table and the 
national income and product accounts. The initial policy environment, as 
summarized by the taxes, subsidies, and transfers shown in figure 9.1, must 
also be specified. Policy distortions are modeled as ad valorem price wedges. 
These are obtained from a variety of studies (see appendix B). Since the 
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Figure 9.1 Real Flows in the Economy 
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most recent set of model consistent tax rates on capital, labor, output, and 
consumption applies to the year 1984 (Boyd 1988), this was selected as the 
base year for the liberalization experiments. Thus agricultural policy and 
trade distortions in the model are also based on 1984 subsidy levels. While 
support levels have risen in recent years, they are now falling with recent 
increases in world prices and U.S. farm exports. Thus 1984 subsidy levels 
may be more indicative of those observed in the next couple of years. How- 
ever, in order to be applicable in the post-1985 Farm Bill environment, we 
assume (unlike 1984) that the U.S. loan rate does not support the world 
price for program crops. 

A detailed discussion of the treatment of agricultural programs is provided 
in appendix B. This treatment is quite extensive. Dairy and sugar programs 
are introduced as a domestic/world price differential. Set-aside requirements 
for grains and cotton serve to shift these supply curves backwards, while 
output subsidies encourage producers to move further up their program 
supply curves. These output subsidies include deficiency and disaster pay- 
ments, crop insurance subsidies, as well as other subsidies explicitly tied to 
the amount of program crop output produced. The provision of low cost 
capital to agriculture via the Farmer’s Home Administration and the Farm 
Credit System is captured in the form of capital subsidies. Similarly, subsi- 
dies on land improvements as well as grazing are treated as input subsidies 
to the relevant farm sectors. 


Marginal Behavior in the Model 


The second type of information required to specify the CGE model used in 
this study is that which describes the behavior of firms and households in the 
economy. All firms are assumed to maximize profits subject to a production 
function. (In competitive equilibrium, this means that they will be operating 
in an area of locally constant returns to scale.) Households are assumed to 
maximize utility subject to a budget constraint. However, the observed po- 
tential for substitution among inputs and among consumption goods differs 
considerably across firms and among households. In an effort to capture 
these differences, different marginal behavior, i.e., different price and income 
elasticities, are specified. This is an important point and deserves further 
elaboration. 

Input substitution possibilities in the nine farm sectors are based on econo- 
metric evidence for aggregate U.S. agriculture (see appendix B). Seven dis- 
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tinct input groups are identified, including land, labor, two different types of 
capital, feed, chemicals, and other inputs. In addition, further substitution 
within the feed aggregate is permitted. Prepared feeds substitute for the on 
farm feed mix, where the latter consists of a (price sensitive) combination of 
feed grains and soy meal. 

The distinguishing feature between prepared feeds and the on farm feed 
mix lies in the prepared feeds sector’s greater access to feed ingredients. As 
the price of soy meal increases, it may be desirable to bring in small amounts 
of fish meal, for example. Incorporating alternative ingredients may only be 
feasible if a very large amount of feed is being prepared. There are three 
prepared feeds sectors, one for each type of livestock in the model (dairy, 
poultry, and red meats). These sectors each exhibit differing elasticities of 
substitution between food and feed grains, between soy meal and other 
sources of protein, and between the grain and protein aggregates. These are 
implicitly determined by the nutrient requirements of these three livestock 
groups. 

Given the nature of the liberalization experiments conducted below, less 
detail is required in the nonfarm production functions. Capital-labor substitu- 
tion is dictated by a constant elasticity which varies across sectors. Interme- 
diate inputs are assumed to be employed in fixed proportion to the output 
level in each nonfarm sector. 

The total availability of capital and labor is held fixed in order to highlight 
the competition between farm and nonfarm sectors for scarce domestic 
resources. The total supply of agricultural land is also constant. However, 
acreage supplied to individual crop and grazing uses is responsive to changes 
in relative rental rates.’ For example, holding all other prices constant (and 
abstracting from acreage controls), a 10 percent increase in the price of feed 
grains induces an increase in the return on land used in feed grain production 
and hence a 4.5 percent increase in feed grain acreage. 

Income and price elasticities of demand for the private domestic house- 
hold were obtained by estimating a complete demand system for eight food 
groups and one nonfood aggregate (appendix B). Government demands are 
assumed to be determined legislatively, and are thus not price responsive in 
the model. Moreover, any change in the government expenditures is assumed 
to be allocated proportionately across all demands. 

The final group of parameters required by the model are those which 
determine the responses of imports and exports to relative price changes. 
On the import side, this is tantamount to specifying an Armington elasticity 


268 Consequences of Farm Support 


of substitution between domestic and imported goods. When a product is 
relatively difficult to trade, as is the case with raw livestock products, this 
parameter is small (0.5 in the model). By contrast, a product such as pre- 
pared feeds is quite homogeneous and is given a large Armington elasticity 
(4.0). The Armington parameters for dairy and sugar products are specified 
in such a way that, in the long run, the model generates a plausible influx of 
imports when trade barriers are removed. Specifically, the model reproduces 
the same increase in imports (relative to domestic production) as is pre- 
dicted by the U.S. Department of Agriculture’s (USDA) multicommodity trade 
model (SWOPSIM) under unilateral trade liberalization (Roningen, Sullivan, 
and Wainio 1987).” 

Export price elasticities of demand for the major export crops are taken 
from a USDA study (Seeley 1985, tables 5, 9, and 13). They represent 
two-year responses, although the implications of increasing these to their 
longer run (four-year) levels are also explored. The own price elasticities 
follow (four-year responses are given in parentheses): wheat — 1.49 (— 2.15), 
feed grains — 1.70 (—2.65), and protein feed (used in the model for soy 
meal, soybeans, and other prepared feeds) — 1.52 (— 1.78). Seeley’s cross- 
price elasticities are also included in the model. Due to their smaller market 
share, other agricultural products are assigned a larger elasticity of —2.0 
(—3.0). Nonagricultural products are assumed to face an export demand 
elasticity of — 2.0 (—3.0). 


Policy Liberalization Experiments 


In this section, results from the policy liberalization experiments are reported. 
Emphasis is placed on the impact of removing those distortions specific to 
agricultural markets. While these agricultural trade and policy wedges are 
completely eliminated, other distortions, including the general system of 
taxes, nonagricultural tariffs, and transportation subsidies, are not altered. 
Thus domestic “liberalization” is only partial. Furthermore, the demand, and 
supply functions, for farm and food products in the rest of the world are not 
altered. Thus the simulated liberalization is a unilateral one. 


Treatment of Set-aside Acreage 


Complete elimination of all agricultural subsidies removes the incentive for 
holding farmland out of production. Thus, in our experiments all set-aside 
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acreage moves back into production. Of course, land which was lured into, 
for example, wheat production because of generous farm programs may 
return to grazing or other crop production when these program incentives 
are eliminated. The extent to which this acreage shifting occurs will be a 
function of relative returns per acre in competing uses, as well as the elastic- 
ity of transformation among land types (appendix B, figure 9B. 2). 


Factor Mobility Assumptions 


In tables 9.1, 9.2, and 9.3 two alternative sets of liberalization results are 
presented. The first set is called the “short-run” scenario. It has been con- 
structed with a two-year time horizon in mind. The following factor mobility 
assumptions are made: 


—(SRL): Farm labor (primarily proprietor and family labor) is mobile within 
agriculture, but immobile out of the farm sectors. Nonfarm labor is mobile 
among nonfarm sectors. 

—(SRK): Capital is immobile out of agriculture; however, crop capital is 
free to move among crops sectors. Livestock capital is sector-specific and 
nonfarm capital is mobile among nonfarm sectors. 


Thus, in the short run there is little potential for moving resources out of 
agriculture, but there is considerable leeway for shifting labor and capital 
among alternative farm activities. 

In the “long-run” scenario (four years or more), perfect factor mobility is 
introduced so that (LR) is now the operable assumption: 


—(LR): The market prices net of taxes and subsidies of labor and capital in 
the farm and nonfarm sectors are equal. 


Associated with these two domestic factor mobility scenarios are two alter- 
native sets of export demand elasticities (detailed above). They are taken 
from Seeley (1985), who simulated the rest of the world’s response to a U.S. 
price shock using the IIASA model. These export demand elasticities reflect 
increasing price responsiveness over time, as factors are reallocated within 
the foreign economies. To be compatible with the domestic scenarios, Seeley’s 
two-year and four-year export demand elasticities are used here. 
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Price Effects 


The commodity and factor price effects of complete liberalization in agricul- 
ture are presented in table 9.1. Owing to the presence of price wedges in 
initial equilibrium, the percentage change in one firm’s price may not equal 
the price change faced by other firms or by the households. In this table 
percentage changes in the producing firm’s price and in the private house- 
hold’s price are reported. Consider first the short-run results. Higher mar- 
ket prices for program crops indicate that the release of set-aside acreage, 
and subsequent outward shift in supply, is insufficient to offset the effects of 
lower input and output subsidies. Raw dairy and sugar prices drop, as the 
influx of processed imports augments domestic availability of these commod- 
ities. The price of other crops also falls. This is due to the availability of 
excess labor and crop capital released from the program crops sectors. 

The decline in demand for farm labor and capital is reflected in lower 
short-run factor returns. The largest percentage declines are in the rents 
paid to owners of crop, dairy, and poultry capital. In the short run, payments 
to owners of existing dairy capital are completely eliminated. Land rents 
drop by less than labor and capital returns in the short run. 

In the long run labor and capital leave agriculture in favor of the higher 
returns offered by nonfarm employment. Thus, most of the costs of reduced 
farm subsidies are passed forward to consumers in the form of higher food 
prices while land rents drop by an additional 3.22 percent. The only agricul- 
tural prices which drop are the prices of sugar and other crops. It is striking 
that the price paid by domestic consumers for processed dairy products 
increases under the “long run’ scenario. This arises because the absolute 
increase in dairy imports is not large enough to outweigh the effects of (1) 
higher feed prices, (2) a higher cost of capital, and (3) demand-stimulating 
cross-price effects in consumption. 

The price of imports, relative to the numeraire (nonfarm labor), rises 
under both the short- and long-run scenarios. This is necessary in order to 
achieve balance of payments equilibrium in the face of an exogenous capital 
account. As farm export prices rise, elastic foreign demand reduces expen- 
ditures on U.S. exports. Thus, ceteris paribus, import expenditures must 
also shrink. However, the demand for imports is stimulated by lower domes- 
tic prices for foreign sugar, dairy, and red meat products. Import prices must 
rise in order to equilibrate these forces. 

The quantity changes engendered by this unilateral liberalization in U.S. 


Table 9.1 Change in Selected Prices (percent) 


Commodity markets 


Raw commodities 
Dairy 
Poultry 
Red meats 
Cotton 
Food grains 
Feed grains 
Sugar crops 
Oil seeds 
Other crops 


Processed commodities 
Red meats 
Poultry 
Dairy 
Sugar 


Factor markets 


Labor 
Farm 
Nonfarm (numeraire) 
Capital services 
Crops 
Dairy 
Poultry 
Red meats 
Nonfarm 
Land 
Fertilizer 
Prepared feeds 


Imported commodities 


Short run 
Private 
Firm household 

price* price 
—5.79 = 5179 
— 0.84 — 0.84 
— 0.87 — 0.87 
— 11.60 5.60 
= As 17.35 
—5.44 7.54 
Avail Aso 
1255 1.24 
— 6.39 — 6.39 
—1,23 = 1.23 
— 0.62 — 0.62 
—3.13 —3.13 
— 14.01 —14.01 
— 16.61 — 16.61 

0 0 

(see appendix C) — 28.89 
— 83.80 — 100.00 
— 0.64 — 30.26 
0.07 —17.61 
— 1.64 — 1.64 
(see appendix C) — 14.98 
— 0.06 — 0.06 
1.42 1.42 
1.86° 1.86 
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Long run 
Private 
Firm household 
price* price 
4.23 4,23 
3.66 3.66 
3.70 3.70 
=) 118} 12.07 
—9.31 19.20 
= 8),/516) 9.42 
ON —19.71 
0.37 3.16 
=O.88) — 0.33 
1.83 1.83 
2.36 2.36 
0.59 0.59 
— 13.50 113250 
0 0 
0 0 
(see appendix C) = 7), \\0) 
21.40 =2:10 
27.52 —2.10 
15.58 —2.10 
— 2.10 —2.10 
(see appendix C) —18.20 
—0.25 —0.25 
2.15 7M) 
1.48° 1.48 


*For raw and processed commodities this is the price received by the firm producing this 
commodity. For factors of production this is the price paid by the firm employing this factor. 
>The firm prices of imported red meats, dairy, and sugar drop by 10.35, 19.35, and 26.65 


percent, respectively. 


“The firm prices of imported red meats, dairy, and sugar drop by 10.73, 19.72, and 27.03 


percent, respectively. 
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Table 9.2 Changes in Long-run Commodity Supply and Demand (billions 


of 1987 dollars) 
% Change 
Commodity dom prod 
Raw food commodities 
Dairy (— 21.38) 
Poultry (—0.84) 
Red meats (—2.34) 
Cotton (— 10.39) 
Food grains (=12.17) 
Feed grains (—10.57) 
Sugar crops (— 70.63) 
Oil seeds (1.04) 
Other crops (—0.02) 
Processed agr, and food commodities 
Red meats (-—1.71) 
Poultry Gs) 
Dairy (— 24.98) 
Other food (0.69) 
Wet corn milling (—1.23) 
Feed and flour milling (0.11) 
Prepared feeds 
Dairy (— 13.82) 
Poultry (2.11) 
Red meats (3.76) 
Sugar (—79.45) 
Fats and oils (0.77) 
Other agr. commod. (1.06) 
Other commodities* 
Agr inputs (—0.69) 
Other services (0.24) 
Other manufacture (0.87) 


Dom 
prod 


—4.6 
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Sel 
Sahl bill 
silk | 
—A.5 
= Iss} 
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Export 


0.1 
3.4 
7.5 


Imports 


* © &© *&©@ © &# & H & 


* 


3.9 


* 


—0.4 


=0:3 


. 


—6.6 


Notes:Equilibrium requires that the sum of changes in intermediate use, domestic households’ 
demand, and exports must be equal to the sum of changes in domestic production and imports. 


However, column sums in this table are not equal because figures have been rounded. 


The model is actually solved for percentage changes in quantities measured in 1977 dollars 
(see appendix B). For ease of comparison, these have been converted to 1987 dollars by apply- 
ing the common conversion factor: $1 in 1977 = $1.75037 in 1987. 
*These rows represent the aggregation of results for 18 nonfood sectors into three broad 
groups for reporting purposes. 
*This entry is less than 0.05 $billion in absolute value. 
**This entry is less than 0.005 percent in absolute value. 
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agriculture are presented in table 9.2. These refer to the long-run outcome 
when labor and capital are mobile out of agriculture. All entries are in billions 
of 1987 dollars. It should be emphasized that these are not changes in receipts, 
since they do not include the effect of price changes. They are pure quantity 
effects, where one unit is defined as the amount of a commodity which can 
be purchased for one dollar, at market prices in initial equilibrium. 

The largest long-run percentage adjustments in domestic production occur 
in the raw and processed sugar sectors (— 70.63 percent and — 79.45 per- 
cent). The largest absolute long-run drops in output are in the raw and pro- 
cessed dairy sectors ($4.6 and $8.6 billion, respectively). The feed grains 
sector also experiences a large drop in long-run output ($4.5 billion). The 
majority of this drop is caused by declining feed demand in the domestic 
economy. (Intermediate uses of feed grains drop by $4.1 billion.) The only 
farm sector to increase output in the long run is oil seeds. This is due to the 
cross-price effect between feed grains and soy meal in the domestic and 
foreign feed mixes. 

This contraction of agriculture translates into an exodus of labor and capi- 
tal from the farm sectors. We estimate that, in the long run, an additional 5.5 
percent reduction in the U.S. agricultural labor force would occur as a result 
of unilateral agricultural policy liberalization. (This is over and above the 
ongoing exodus of labor from agriculture due to technical and structural 
change.) The long-run stock of nonland farm capital is projected to fall by 
13.9 percent. 

The final group of results in table 9.2 refers to the impact of agricultural 
trade and policy liberalization on the nonfood sectors. Farm input suppliers 
are hurt, but the other services and manufacturing sectors experience a 
combined $19.6 billion increase in output. This is driven by three general 
equilibrium forces. The first of these stems from the factor market linkages 
identified in figure 9.1. As labor and capital leave agriculture, they may now 
be employed by other industries. This lowers nonfood production costs, hence 
increasing nonfarm output and exports in the new equilibrium. 

The second phenomenon stimulating the nonfood sectors is that they 
become more competitive, relative to foreign producers. This is because, as 
noted above, the relative price of imports must rise in order to maintain 
balance of payments equilibrium in the face of an exogenous capital account. 
As a result manufactured imports fall, and these are replaced by domestic 
production. 

Finally, as will be shown below, eliminating a large group of distortions 
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reduces excess burden in the economy and real domestic income goes up by 
almost $5 billion. This increased income is allocated among consumption 
items according to the income elasticities of demand given in table 9B.4 of 
appendix B. As a result, the household demand for services increases by 
$2.7 billion. 

Table 9.3 presents the short- and long-run welfare effects of agricultural 
policy liberalization in the U.S. Equivalent variations for the domestic and 
foreign households are decomposed into their component parts. For exam- 
ple, domestic households could pay $3,105 million in exchange for lower 
short-run food prices, and still be just as well off as before liberalization. 
However, they would require $2,402 million to compensate them for the 
higher food prices they would face in the long run. Foreign households, in 
their role as consumers of U.S. food exports, suffer under both scenarios. 
They also lose $1,115 million in reduced dairy and sugar quota rents. How- 
ever, they sell a lot more of these products to U.S. consumers. This induces 
a terms of trade effect which benefits the rest of the world, at the expense of 
U.S. consumers who must now pay more for all imports. 

In the short run most of the domestic burden falls on the relatively immo- 
bile farm factors of production. From the point of view of the aggregate 
domestic household, this is offset by the increased treasury revenues which 
are transferred back in a lump sum equal to $12,884 million. In the long run, 
as labor and capital move into higher tax, higher productivity, nonfarm uses, 
this change in net revenue increases slightly to $13,838 million. Thus, the 
United States as a whole is unambiguously better off as a result of liberaliza- 
tion. This means that farmers could be fully compensated for their losses 
and some money would still be left over. 

The issue of compensation is important and deserves further discussion. 
In the long run, the main losers in the farm sector are the landowners. At a 
real interest rate of 5 percent, the capitalized value of their losses equals 
$113.8 billion. This would be devastating for a sector which is already expe- 
riencing severe financial problems due to high debt/asset ratios. Some form 
of severance payments to these landowners will be required in order to make 
such a policy palatable. However, the funds will be available, since the capi- 
talized value of treasury savings (at a 5 percent real discount rate) is $276.8 
billion. 

In the shorter run adjustment assistance for labor and some compensation 
to owners of nonland capital will be required. Table 9.3 estimates that the 
proper amount for such annual payments will be about $4.8 billion for farm 
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Table 9.3 Distribution of Gains and Losses from Unilateral Liberalization 
of U.S. Agricultural and Food Policies: Equivalent Variations (millions of 
1987 dollars) 


Short run Long run 
Domestic Foreign Domestic Foreign 
households households households households 

Food 3,105 — 1,280 — 2,402 —2,051 
Nonfood 6,634 117 9,347 418 
Imports — 186 5,447 —149 4,351 
Nonfarm labor (numeraire) 0 0 0 0 
Nonfarm capital services = 1/55 674 Seley 861 
Subtotal 1,958 5,018 — 3,025 3,579 
Farm labor —4,776 0 0 0 
Crop capital services —1,019 0 —74 0 
Livestock capital services =2}347 0 —121 0 
Land services — 4,682 0 — 5,690 0 
Subtotal — 12,824 0 —5,885 0 
Transfer 12,884 — 1,155? 13,838 — 1,155? 
Total 2,018 3,863 4,928 2,424 


Note: The model is actually solved for percentage changes in quantities measured in 1977 
dollars (See appendix B). For ease of comparison, these have been converted to 1987 dollars by 
applying the common conversion factor: $1 in 1977 = $1. 75037 in 1987. 

*This represents the loss in rents associated with elimination of the sugar and dairy quota 
(based on 1977 import levels, but the 1984 domestic/world price differential). 


labor and $3.4 billion for owners of capital. These payments should be transi- 
tory, only covering the period required to redeploy these resources in the 
nonfarm economy. 


Conclusions 


One rather concise way of summarizing the economywide effects of liberaliz- 
ing U.S. agricultural policies is to compare them to the number of farm jobs 
which would be lost. Such ratios may also be interpreted as the average 
annual cost of protecting one farm job with the current configuration of poli- 
cies. This study has found these costs to include (1) reduced nonfood output 
(— $107,000 per farm job saved), (2) increased treasury outlays ($80,500 
per farm job saved), and (3) lower real domestic income ( — $28, 700 per farm 
job saved). 

In addition to lowering agricultural employment, unilateral policy liberal- 
ization induces capital to leave agriculture and lowers land values. However, 
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Appendix A. Detailed Listing of Sectors in the Model 


CGE model sectors and associated input-output identifiers 


Sector name 


Dairy farm products 

Poultry and eggs 

Meat animals 

Cotton 

Food grains 

Feed grains 

Sugar crops 

Oil-bearing crops 

Other farm products 

Meat products 

Poultry products 

Dairy products 

Canning, freezing, and dehydrating 

Wet corn milling 

Feed and flour milling, confectioner, 
bakery, and macaroni 

Prepared feed nec 

Sugar 

Nonalcoholic beverages and flavorings 

Alcoholic beverages 

Fats and oils 

Forestry, fishery, and horticultural products 

Agricultural services 

Other mining 

Crude petroleum and natural gas 

Chemical and fertilizer mining 

Tobacco and fiber manufacturers 

Fertilizer 

Chemicals (no fertilizer) 

Petroleum ref. and related products 

Rubber and miscellaneous plastics 

Leather and leather products 

Other manufacturing 

Transp., wareh., wholesale/retail 

Electricity services 

Gas production and distribution 

Steam, sanitation, and irrigation 

Finance, insurance, and business services 

Real estate 

Other noncommodities 

Eating and drinking places 

Special industries 


1977 I/O Sector Numbers 


1.01 

1.02 

1.0301 

2.01 

2.0201 

2.0202 

2.0502 

2.06 

1.0302, 2.0203, 2.03, 2.04, 2.0501, 2.0503 
14.0101, 14.0102 

14.0103, 14.0104 
14.02—14.06 
14.07-14.13, 14.30, 14.32 
14.17 


14.31 

14.1502 Disaggregated into three sectors 
14.19 

14.22—14.23, 14.2002, 14.2003, 14.28 
14.21 

14.24-14.27, 14.29 

2.07, 3.0, 4.0002 

4.0001 

6.0—7.0, 9.0 

8.0 

10.0 

15.0-19.0 

27.02 

27.01, 27.03—27.04 

31.01 

32.0 

33-34 

13, 20-26, 28-30, 31.02, 31.03, 35-64 
65.0, 69.0 

68.01 

68.02 

68.0302 

70.0, 73.0 

71.0 

11-12, 66, 67, 68.0301, 72, 75-79 
74.0 Incorporated into final demand 
82-85 Incorporated into final demand 
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our results indicate that the owners of these farm assets can be more than 
compensated for their losses by using a portion of the budget savings gener- 
ated by this experiment. Furthermore, it should be pointed out that the 
losses to agriculture as a whole would be much less if other countries were 
simultaneously to liberalize their farm policies. Roningen, Sullivan, and Wainio 
estimate that farm sector losses from unilateral policy liberalization are cut in 
half when liberalization is global. This is because export prices facing U.S. 
producers increase significantly as excess resources are withdrawn from 
agricultural production worldwide. 

In sum, there are substantial economywide benefits to be realized through 
removal of current domestic and trade policy interventions in U.S. agricul- 
ture. Nonfood producers, taxpayers, and consumers all stand to gain from 
such measures. Furthermore, these gains are sufficient to compensate farm- 
ers for their losses, even if other nations do not simultaneously liberalize 
their agricultural policies. 


Appendix B. Supplementary Discussion of the Model 
General Structure 


The general structure of this CGE model follows Keller (1980). His model is 
in the Johansen (1974) tradition, whereby the structure of the economy is 
approximated in the neighborhood of a particular point of interest, with a set 
of log-linear equations. This concept of a local approximation is compatible 
with recent work on consumer and producer behavior (e.g., Fuss and Mc- 
Fadden 1978). Most of this research is conducted with flexible functional 
forms designed to provide a local, second-order approximation to the true, 
but unknown production/utility structure (Diewert 1973). Since these unre- 
stricted elasticities are only valid in the neighborhood of the point of approxi- 
mation, the results from this CGE model, which employs estimates from 
several flexible demand systems, will be only locally valid as well. 

Two types of information are required by the Keller model. Information 
concerning net expenditures by all agents in the initial equilibrium situation 
generates the (locally constant) expenditure shares in the behavioral equa- 
tions for firms and households. The second type of information describes 
marginal responses to changes in prices, output, and income. Based on ini- 
tial prices (which will differ among firms and households in the presence of 
taxes), equilibrium quantities may be extracted from the equilibrium expen- 
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ditures. These quantities generate the share weights which are used to aggre- 
gate the behavioral responses (elasticities) of firms and households to the 
market level where the general equilibrium solution is obtained. 


Expenditures in Initial Equilibrium 


The economywide set of accounts developed for this study is constructed in 
two parts. First, a consistent set of dollar flows is established for the entire 
U.S. economy. This is based on the most recent input-output table (1977) 
available (U.S. Department of Commerce 1984). Additional discussion of the 
data base modifications and manipulations is available in Hertel and Tsigas 
(1988). The next step involves inserting a set of 1984 policy wedges into 
these accounts. (See Hertel, Chattin, and Tsigas 1987, for a more detailed 
treatment of this topic.) These wedges are crucial in determining the excess 
burden as well as the fiscal implications of any new policy intervention. 

Table 9B.1 identifies the types of distortions incorporated into the initial 
equilibrium. They reflect 1984 policies and are modeled as ad valorem price 
wedges. These interventions are grouped into two categories, those apply- 
ing to outputs and intermediate inputs and those applying to primary factors 
of production. A positive sign indicates that the effect of the wedge is to 
raise the firm (or household) price above the equilibrium market price. In the 
case of outputs this is a subsidy, while it would represent a tax for an inter- 
mediate input, a primary input, or a commodity purchased by one of the 
households. A negative sign indicates that the wedge has the opposite effect. 

There are two distinct types of interventions in this table, namely those 
that are altered in the liberalization experiment and those that are left 
unchanged. (The unaltered wedges are placed in parentheses. ) Some discus- 
sion of the treatment of these wedges is in order. Those government pay- 
ments tied explicitly to output are treated as output subsidies. A variety of 
farm programs serve to lower the per unit cost to farmers of using capital 
and land. Dairy and sugar programs raise the prices received by domestic 
producers and those paid by U.S. consumers, relative to world price levels. 
The final farm program effect treated here is that of acreage reduction. In 
contrast to all of the previous wedges, this limitation in land used for pro- 
gram commodities tends to reduce output. 

There are three important characteristics of the acreage set-aside pro- 
grams in U.S. agriculture: (1) the land is left idle (or occasionally permitted 
to move into very low-value crops such as hay); (2) the shadow price of land 
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in the production of program crops is higher than would otherwise be the 
case; and (3) most of the incentive for setting aside acreage comes in the 
form of output subsidy “bribes” —namely deficiency payments on program 
crop production. In order to capture these three factors in the benchmark 
equilibrium, we proceed as follows. The government rents the idled acreage 
and the cost of this rental activity is fully subsidized by the treasury. Thus its 
social marginal value product is zero in initial equilibrium. This captures point 
(1). At the same time there is a tax on the use of program cropland in 
production. This accomplishes (2), and (3) as well, since the tax is computed 
to exactly offset the subsidy on the government’s land rental. Thus the set- 
aside program is fiscally neutral. This circumvents double counting farm 
program expenditures, since the deficiency payment “bribes” are already 
incorporated as output subsidies in the initial equilibrium accounts. 

Economywide price wedges are unaltered in the subsequent analysis. How- 
ever they are still important, particularly to the extent that they affect agri- 
culture differentially. Transport subsidies capture the annual cost of inland 
waterways not covered by users. These subsidies tend to lower the cost of 
mining and agricultural outputs, relative to other products. Differential treat- 
ment of farm and food sectors in the basic tax structure has also been shown 
to have an important impact on the size and mix of U.S. agriculture (Hertel 
and Tsigas 1988). Average tax rates for 1984 are based on the work of Boyd 
(1988). Taxes are levied on the use of labor and capital, as well as output, 
retail sales, and income. These rates are approximated with ad valorem price 
wedges. 

A condensed version of this benchmark data set is reported in table 9B. 2, 
which provides net expenditures by industries and households on goods and 
services. The first row of table 9B.2 describes the sale and purchase of the 
aggregated, net output of the forty-one producing sectors in 1977 dollars. 
This totals $1.88 trillion. Final demands for these products are as follows: 
investment, $373 billion; private consumption, $1.28 trillion; government 
purchases, $187 billion; and exports, $140 billion. The presence of output 
and consumption taxes means that consumers of a given product pay more 
than producers receive. This gives rise to a positive row total equal to the 
resulting tax revenue. (This total would be larger in the absence of agricul- 
tural output subsidies. ) 

In order to handle savings and investment in a static model, we follow 
Johansen (1974) and Keller (1980) by introducing a “dummy” capital goods 
sector which collects and distributes investment goods. Replacement invest- 
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Table 9B.1 1984 Price Wedges Employed in Equilibrium Data Set 


Productive sectors 


Commodity wedges 


Output wedges 
Def. payments* 
Disaster payments* 
Crop insurance* 
Govt. storage and invent* 
Interest rate* 
Output tax? 
Net output wedge 


Proc. dairy program* 
Proc. sugar program* 
Import tariff° 
Transport subsidy‘ 
Sales tax 


Primary factor wedges 


Capital services 
FmHA/FCS* 
Factor tax? 

Net capital services wedge 


Land services 
FmHA/FCS¢ 
Land and structural 
improvement 
Grazing* 
Acreage reduction® 
Factor tax 
Net land wedge 
Labor services 
Factor tax? 
Income tax* 
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Note: Positive sign indicates presence of wedge raises firm receipts (payments) or household 
payments (receipts). Negative sign implies the opposite. Unaltered wedges are placed in 


parentheses. 
Sources: 


* Chattin 1987 (and unpublished worksheets). See also U.S. Dept. of Agriculture 1987. 


>Boyd 1988. 
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Cline et al. 1978 (table 2-1), and UNCTAD (1982), paragraph 32. 
4Hughes et al. 1987. 

“Hertel, Chattin, and Tsigas 1988. 

fU.S. Army Corps of Engineers 1984 (table 5). 
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Table 9B.2 Net Expenditures at Net Prices (millions of 1977 dollars; 
receipts are indicated by negative expenditures) 


Private Government Row 
41 Capital domestic domestic Foreign total 
Industries goods household household household (taxes) 
41 Industries —1,886,013 RY AMY A 1,281,990 187,675 140,446 97,671 
Capital goods 218,101 —349,275 205,990 846 1,560 77,222 
Imports 170,970 53 1,551 4,135 —167,235 9,474 
Labor services 
Farm 20,957 0 — 16,426 0 0 4,531 
Nonfarm 1,015,690 0 — 953,287 203,675 -—29 266,049 
Capital services 
Crops 1,977 0 — 2,014 0 0 —37 
Dairy 812 0 —774 0 0 38 
Poultry 552 0 — 559 0 0 -7 
Red meats 2,170 0 — 1,940 0 0 230 
Nonfarm 432,538  —24,351 — 266,450 — 765 23,411 164,383 
Land services 22,246 0 — 17,852 1 0 4,395 
Column total 


(Transfers) 0 0 230,229 395, 567 —1,847 623,949 


ment is assumed to equal purchases of scrap and depreciation, and is entered 
in the capital goods row for the thirty-eight nonlivestock sectors. (Livestock 
sectors are assumed to generate their replacement investment internally.) 
The remaining portion of capital goods output (net investment) is allocated 
to the domestic household as savings. 

Imports of foreign goods are treated as augmenting the domestic availabil- 
ity of output from the forty-one producing sectors. When combined with 
direct sales to final demand, total imports ($167 billion) are obtained. These 
are supplied by the foreign household. 

The remaining rows of table 9B.2 document the flows of primary factor 
service payments to the private domestic household. Note that labor is dis- 
aggregated into farm and nonfarm components. Similarly, capital stocks gen- 
erating capital service flows to the private households are disaggregated into 
crop capital (e.g., tractors and combines), three types of livestock capital, 
and all other (nonfarm) capital. Finally, the payments to land are accounted 
for. Each of these factor service flows generates net tax revenue. In the case 
of crop and poultry capital, the estimated value of credit subsidies exceeds 
estimated tax revenue and the row totals are negative. A total of $624 billion 
in taxes (net of subsidies) is collected by the treasury (sum of row totals) 
which must equal the sum of transfers to households. 
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Marginal Behavior of Firms and Households 


Keller and most other CGE modelers (e.g., Ballard et al. [1985]; and Dervis, 
de Melo, and Robinson [1982]; Jorgenson [1984] is an exception) employ 
nested CES relationships to describe production and utility structures in 
their CGE models. This study departs from a strict adherence to convenient 
functional forms to incorporate more flexible demand systems in the model. 
Thus specification of the domestic household’s demand for food builds on the 
recent work of Huang and Haidacher (1983). The derived demand for inputs 
by crop and livestock farms is based on an aggregate translog cost function 
for U.S. agriculture. 

In the absence of commodity-specific time series data on input use, an 
aggregate multiproduct cost function was estimated based on the data of Ball 
(1985; Hertel, Ball, Huang, and Tsigas 1987). Inputs and outputs were defined 
to match sectoral disaggregation and factor concepts in the CGE model. 
Assuming a translog cost function, a system of cost and revenue share equa- 
tions was derived for seven inputs (crop capital [durable equipment], land, 
livestock capital [herd and structures], labor, feed, fertilizer, and other inputs) 
and nine outputs (dairy, red meats, poultry, feed grains, food grains, oil seed 
crops, sugar, cotton, and other crops). Constant returns to scale were 
imposed and a time trend was included in each share equation to represent 
technical change over the sample period (1948—79). The estimated partial 
elasticities of substitution, evaluated at the fitted 1977 shares, are reported 
in table 9B.3. 

Since factor tax (and subsidy) rates differ across agricultural commodities, 
the production of each commodity must be treated as an independent activ- 
ity facing a distinct vector of factor prices. In order to utilize the estimated 
matrix of substitution effects, while permitting each sector to face different 
factor prices, the same seven by seven matrix of Allen partials was assigned 
to each individual farm sector. The sectoral demand elasticities will differ 
across commodities since they are equal to the Allen partials weighted by the 
cost share which corresponds to the relevant input price. For example, the 
demand elasticity for feed in the crops sectors will be zero owing to a zero 
cost share for feed in those activities. However, the shape of the aggregate 
farm sector isoquants will reflect the substitutability implied by the multi- 
product cost function. 

Figure 9B.1 provides the overall structure of domestic production in the 
agricultural sectors. Total supply is modeled as a CES aggregation of foreign 
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Table 9B.3 Estimated Allen Partial Elasticities of Substitution for 
U.S. Agriculture (evaluated at fitted 1977 shares; approximate t-values in 
parentheses) 


Crop _ Livestock Other* 
Land capital capital Labor Feed Fertilizer inputs 
Land —3.31 0.01 —0.12 — 0.33 0.52 0.68 0.79 


(= 13) (0.2) (—0.4) (EO) (3.2) (2.8) 


Crop capital —2.77 0.48 — 1.20 0.92 0.67 1.49 
(—5.2) (2.0) (-3.7) (4.3) (1.9) 
Livestock —3.11 0.27 0.58 0.28 1.04 
capital (-—13.9) (1.3) (4.2) (1.2) 
Labor — 0.84 0.07 — 0.83 1.99 
(-2.1) (0.3) (-—2.1) 
Feed (Symmetric) —0.91 0.50 — 0.37 
(-—4.5) (1.4) 
Fertilizer —6.91 2.07 
(-6.2) 
Other inputs — 4.88 
Fitted cost 0.07 0.12 0.14 0.20 0.23 0.07 0.17 
shares (7.8) (35.4) (37.8) (34.1) (65.8) (46.0) 
Time trend 
in share —0.0002 0.0018 0.0024 —0.0077 0.0003 0.0020 —0.0014 
equation (—0.4) (4.5) CDF Ga 112) (1.2) (8.3) 


Note: For details on variable definition, aggregation, and specific treatment in the model, see 
Hertel et al. (1987). The eigenvalues of the hessian of the cost function with respect to these 7 
input prices follow: 0.99, — 22.67, —8.40, —6.83, —0.00, —3.87, —1.84. 

* Coefficients associated with other inputs are derived via homogeneity. Approximate standard 
errors are not computed for these elasticites. 


and domestic production which, following Armington (1969), are treated as 
imperfect substitutes. The ease with which this substitution occurs, as mea- 
sured by o™, varies by commodity and is a function of product homogeneity. 
Figure 9B.1 also shows the feed input as a nested CES aggregate of the on 
farm feed mix and purchases from the prepared feeds sectors. The on farm 
mix is a combination of feed grains and soy meal. Substitution between these 
inputs varies across livestock types and is identical to the grain-protein sub- 
stitution parameter used for prepared feeds. 

Figure 9B.2 shows how a nested constant elasticity of transformation (CET) 
function “transforms” one type of land into another. The land groups include 
sugar, cotton, food grain, feed grain, oil seeds, and other agricultural land. 
Other agricultural land is employed in the production of both other crops and 
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Figure 9B.1 Production Structure in the Farm Sectors 
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Figure 9B.2 The Land-distributing Sector 
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Figure 9B.3 Production Structure in the Prepared Feeds Sectors 


Base parameter values 


Sector G8 Coe. eh, Domestic availability 
Dairy p.f. 3.06% 24:29) 21-25, (excluding exports) 
Poultry p.f. 1.60 4.29 1.09 

Beef (3.06) (4.29) (1.14) oM 

Hogs (1.52) (2.38) (1.70) 
Red meat p.f. 2.32 Oe wl 


Domestic production Imports 
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Figure 9B.4 Production Structure in the Nonfarm Sectors 
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* o KL taken from Ballard et al. 1985, 132-34. 
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livestock. A 0.2 constant elasticity of transformation among different types 
of nonsugar land gives the model generally plausible partial equilibrium (com- 
modity price) acreage response elasticities. 

Production technology in the prepared feeds sectors is summarized in 
figure 9B.3. Domestic output consists of a nested CES technology with 
separability between protein sources and grains. (This follows closely the 
work of John Zeitsch for the OECD.) The protein aggregate combines soy 
meal with other protein sources, while food grains may substitute for feed 
grains in the grain aggregate. These two elasticities of substitution, as well 
as the substitutability of grains for proteins, depend on the type of feed 
being produced. For example, the dairy and beef industries are assumed to 
substitute more easily between grains than can poultry producers. 

Figure 9B.4 describes the production structure in the nonfarm sectors. 
Capital and labor are combined with a constant elasticity of substitution to 
produce a value-added aggregate. These substitution parameters are taken 
from Ballard et al. (1985, 132—34). Value added is then combined with inter- 
mediate inputs using the assumption of fixed coefficients. 

Substitution in private household consumption is characterized by a nine 
by nine matrix of unrestricted demand elasticities which disaggregates food 
into eight groups and treats all nonfood consumption as a single aggregate. 
These elasticities (provided in table 9B.4) were obtained by reestimating the 
model reported in Huang and Haidacher (1983) using a slightly more aggre- 
gate data set and imposing symmetry, homogeneity, and Engel aggregation 
at the budget shares used in the CGE model. (See Hertel et al. 1987, for 
more details.) These commodity demands are the only source of price respon- 
siveness for the domestic household since the demands for leisure and sav- 
ings are fixed in this model. 


Detailed Specification of the Experiment 


As noted above, all price wedges are introduced in ad valorem fashion. For 
firms in the model, p* =t « pM, where p* is the price received by the firm, 
p™ is the market price, and t is the ad valorem tax (subsidy) rate. When 
output supply is undistorted, t=1. In the case of program crops (in 1984), 
t>1 indicating that farmers receive a price in excess of the market price. 
Total differentiation yields: p*=p™@+f, where the hat (*) denotes a per- 
centage change from initial equilibrium. In the policy liberalization experi- 
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Table 9B.4 Estimated Demand Elasticities for the Private Domestic 
Household (second row provides the associated standard errors) 





Prices* 
Quantity Red meat Cereal Poultry Dairy 
Red meat — 0.4587 0.0107 0.0328 — 0.0338 
0.0271 0.0110 0.0107 0.0128 
Cereal 0.0735 — 0.0414 — 0.0014 0.0621 
0.0451 0.0570 0.0296 0.0553 
Poultry 0.1149 — 0.0034 — 0.1965 0.1273 
0.0313 0.0212 0.0234 0.0264 
Dairy — 0.0252 0.0220 0.0683 — 0.1501 
0.0191 0.0205 0.0137 0.0484 
Fats 0.0227 0.0171 0.0820 — 0.2535 
0.0423 0.0347 0.0245 0.0622 
Sugar — 0.0374 — 0.0034 — 0.0215 0.0213 
0.0126 0.0070 0.0056 0.0079 
Beverages — 0.0458 — 0.0179 — 0.0011 — 0.0051 
0.0325 0.0127 0.0133 0.0171 
O. food 0.0035 — 0.0695 0.0657 0.0340 
0.0273 0.0303 0.0199 0.0667 
N. food — 0.0284 — 0.0131 — 0.0189 — 0.0300 
0.0022 0.0009 0.0009 0.0014 
Weight* 0.0440 0.0108 0.0152 0.0292 


* This is the 9 x 9 matrix of uncompensated price elasticities employed in the model, courtesy of 
Kuo Huang. For details on variable definition and treatment in the model see Hertel et al. 
(1987). 

> These are the income elasticities of demand. 


ment, t is reduced so that t<0 and the “wedge” between firm and market 
prices is reduced. . 
Note that the value of t in initial equilibrium is determined by the full set of 
“wedges” described in table 9.1. Thus t is not equal to one plus the per unit 
output subsidy. It also includes a (small) output tax. Similarly, in the case of 
capital services employed in agriculture, the estimated FmHA/FCS subsidy 
serves to offset the capital income tax rate, resulting in a value of t which is 
closer to one. This does not, however, alleviate the factor market distortion. 
Since nonfarm sectors face higher capital tax rates and do not receive the 
benefit of low cost FmHA/FCS loans, the subsidy serves to exacerbate fur- 
ther an existing distortion. That is, the marginal value of product of capital in 
agriculture (in initial equilibrium) is far below the average for nonfarm sectors. 











Fats 
0.0006 
0.0083 


0.0158 
0.0279 


0.0470 
0.0140 


— 0.0743 
0.0185 


—O;1519 
0.0434 


0.0206 
0.0048 


— 0.0004 
0.0101 


— 0.0035 
0.0328 


— 0.0085 
0.0008 


0.0067 


Sugar 
— 0.0550 
0.0120 


0.0005 
0.0285 


— 0.0601 
0.0159 


0.0446 
0.0113 


0.1135 
0.0239 


— 0.2014 
0.0146 


— 0.0977 
0.0239 


0.0706 
0.0158 


— 0.0420 
0.0014 


0.0460 
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Beverages O. food N. food Expend? 
— 0.0152 — 0.0014 — 0.0255 0.5455 
0.0093 0.0031 0.0693 0.0673 
— 0.0145 — 0.0307 0.0664 — 0.1304 
0.0151 0.0140 0.1034 0.0948 
0.0030 0.0220 — 0.1471 0.0930 
0.0112 0.0066 0.0782 0.0752 
0.0033 0.0069 0.1438 — 0.0392 
0.0071 0.0114 0.0533 0.0431 
0.0032 — 0.0016 0.0661 0.1024 
0.0147 0.0189 0.1062 0.0966 
— 0.0247 0.0076 0.0400 0.1988 
0.0071 0.0018 0.0756 0.0815 
— 0.1863 — 0.0015 — 0.0404 0.3963 
0.0251 0.0032 0.1452 0.1545 
— 0.0011 — 0.1894 — 0.0871 0.1769 
0.0081 0.0435 0.0668 0.0480 
— 0.0104 — 0.0054 — 1.0037 1.1607 
0.0011 0.0003 0.0082 0.0079 
0.0128 0.0050 0.8281 


“These are the expenditure shares at which the neoclassical restrictions are imposed, for 
estimation purposes. They are also the actual expenditure shares, at consumer prices, used in 


the CGE model. 


In the case of processed sugar and dairy products, both domestic produc- 
ers and consumers face an artificially enhanced price, i.e., p5 p! exceed 
the world price. However, p* # p# owing to the presence of output and sales 
taxes. Policy/trade liberalization in these markets involves reducing the 
“wedge” between domestic and world prices. (The costs of dairy and sugar 
imports are simultaneously reduced. ) 
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Appendix C. Changes in Sectoral Costs of Capital and Land Services 
(in percentage) 


Short run firm price Long run firm price 
Crop capital services ) 
Cotton — 21.63 5.15 
Food grains — 9.93 16.85 
Feed grains 0.82 27.61 
Sugar crops 22.47 49.26 
Oil seeds 22.97 49.76 
Other crops 23.50 50.29 
Land 
Dairy —5.14 —14.18 
Poultry —5.40 — 14.44 
Red meats — 0.09 —9.13 
Cotton — 45.19 — 63.93 
Food grains — 21.42 — 24.18 
Feed grains 13/42 — 15.03 
Sugar crops — 92.45 — 96.72 
Oil seeds 0 — 0.60 
Other crops —4.79 — 13.83 
Notes 


Research for this chapter was supported by the Agricultural Experiment Station, 
Purdue University, and by the Centre for International Economics, Canberra, 
Australia. 

1. The one exception is land employed in sugar crop production. This is fixed, 
reflecting the relatively limited alternative uses for sugarcane land. (See appendix B 
for more details. ) 

2. Unilateral trade liberalization experiments with USDAs SWOPSIM model (1984 
base) predicted the following changes in imports, expressed as a percentage of 
domestic production: sugar, +88 percent and dairy products, +25 percent. 
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10. The Taxation of Australian 
Agriculture through Assistance to Australian 
Manufacturing 


Peter J. Higgs 


Summary 


According to a recent report published by the U.S. Department of Agricul- 
ture (Ballenger, Dunmore, and Lederer 1987), of the twelve major agri- 
cultural producing countries Australia provides the least assistance to its 
agricultural sector. What these statistics do not reveal, however, is that Aus- 
tralian agriculture must compete for domestic resources against Australian 
manufacturing industries, many of which receive considerable protection from 
imports. 

In this chapter estimates are first presented of the effects of unilaterally 
removing assistance to Australian agriculture. These estimates are based on 
simulations made with the ORANI multisectoral model of the Australian econ- 
omy. It is found that removing assistance to agriculture would cause agricul- 
tural output to decline on average by 2.5 percent after about two years 
relative to what it would have been with the assistance in place. The contrac- 
tion in agriculture leads to a small decline in the size of the economy. On the 
other hand, the revenue saved by the government through removing its assis- 
tance to agriculture results in an improvement in the public sector borrowing 
requirement. The international competitiveness of the traded sector is boosted 
from the fall in domestic prices and costs. The resultant stimulus to nonagri- 
cultural exports partially offsets the decline in agricultural exports. Aggre- 
gate imports are projected to decline owing to both the small contraction in 
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the size of the economy and the improvement in competitiveness of the 
domestic import-competing sectors. 

Estimates are also presented of the effects of the removal of protection 
from imports for Australia’s manufacturing sector. The removal of this pro- 
tection lowers the price to domestic purchasers, including agriculture, of 
imported goods. This causes a switch toward imports, which results in a 
decline in output in some of the heavily protected sectors. However, the 
removal of protection also lowers the consumer price index. As wages are 
assumed to be indexed to the consumer price index, the first-round reduc- 
tion in consumer prices flows into wages and hence back into further price 
reductions. The end result is an improvement in the competitiveness of traded 
activities, which includes agriculture. Agricultural output is projected to 
increase on average by 3.4 percent after about two years relative to what it 
would have been with manufacturing protection in place. There is a small 
increase in aggregate employment and real GDP and, mainly as a result of 
the government’s loss of tariff revenue, an increase in the public sector bor- 
rowing requirement. These results are of particular interest given that the 
Australian prime minister, Mr. Hawke, in his address to the contracting par- 
ties of the GATT in Geneva on 22 October 1987, talked of phasing out “all 
our quantitative restrictions, including tariff quotas, licensing and embargoes.” 

Finally, estimates are presented of unilaterally removing assistance to both 
agricultural and manufacturing industries. The key findings of this study are 
that this package would result in an increase in aggregate employment, an 
increase in real GDP. and allow the government to reduce the public sector 
borrowing requirement. Furthermore, the net effect is for an increase of 
about 1 percent in agricultural output after about two years. Thus, if assis- 
tance to manufacturing industries is taken into consideration, then Australia 
is actually taxing its agricultural sector. 


Introduction 


Agriculture has been for the most part exempt from the conditions contained 
in the General Agreement on Tariffs and Trade (GATT).' As a result, world 
agricultural trade has for decades been subject to a myriad of distortions 
initiated by numerous agricultural producer organizations and governments.” 
Currently, protection afforded to agricultural industries is a growing topic of 
interest worldwide. This mood of reevaluation is evident in the initiative of 
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the Cairns group, in the Davos proposal, and in the United States’ mid-1987 
proposals.* Partially as a result of these initiatives, agricultural trade distor- 
tions are currently being given some attention at the Uruguay Round of 
multilateral trade negotiations. However, some commentators (e.g., Car- 
michael 1986) believe that reform of the international agricultural trading 
system is most likely to be achieved by a better understanding in each of the 
major agricultural producing countries of the deleterious effects at home of 
their own domestic trade distortions. In this study estimates are presented 
of the effects of unilaterally removing assistance to Australia’s agricultural 
and manufacturing industries. 

In the case of Australia, the effects of subsidies and protection given to 
her agricultural and manufacturing industries is a long-standing issue which 
goes back at least as far as the Brigden Committee Report (Brigden et al. 
1929). Rather than review the debate on protection here, the reader is referred 
to Edwards and Watson (1978), Lloyd (1978), and Cobb (1983). Recently 
this issue received much public attention in Australia when the National Farm- 
ers’ Federation (1985) made a submission to the prime minister on farm 
costs. The submission stated that, from the viewpoint of farmers, protection 
given to Australia’s manufacturing industries is easily the costliest of govern- 
ment interventions. Furthermore, the deleterious effects of such protection 
were claimed to outweigh any government benefits received in the form of 
fertilizer subsidies, etc., by a considerable margin.* 

To analyze the impact on Australian agriculture of removing assistance 
requires an economic model that captures (1) the larger domestic economic 
environment within which the Australian agricultural sector operates; (2) 
the vulnerability of the agricultural sector to competition on world markets; 
and (3) the ability of agriculture to adapt its product mix to changing circum- 
stances. The ORANI model of the Australian economy (developed by Dixon 
et al. 1982) is ideally suited for such an analysis.” ORANI characterizes the 
operation of the economy in a series of equations describing 


1. the demand for commodities and primary factors (labor, capital, and 
agricultural land) by intermediate and final users; 

2. the supply of commodities by domestic producers; 

. the relationship between commodity prices and the costs of production; 

4. balances between commodity and factor supplies and their demands; 
and 


(Se) 


296 Consequences of Farm Support 


5. various descriptors of the macroeconomy (e.g., gross domestic prod- 
uct, the balance of trade, aggregate price indexes) built up explicitly 
from their microeconomic components. 


The equations are derived from microeconomic assumptions about the behav- 
ior of producers and final consumers, about technology and household pref- 
erences, and about market structures. 

ORANI is a computable general equilibrium (CGE) model which repre- 
sents the latest generation of structurally detailed economywide models. 
ORANT has a special multiproduct treatment of industries in the agricultural 
sector which is probably unique among such models.® Another novel charac- 
teristic of agricultural sector modeling in ORANI is the treatment of the 
agricultural data base supporting the model. The 1977-78 data base has 
been augmented using a time series of data from 1967-68 to 1982-83 to 
reflect typical conditions in the agricultural sector. The notional typical year 
is interpreted for the most part as an average over a particular period; for 
example, the average values of shares of returns to land in gross operating 
surplus are imposed. However, if a significant trend was evident in a share, 
then the most recent in sample trend value was imposed; this procedure was 
followed for example, in the case of the share of exports in total sales of live 
sheep. ’ 

An additional noteworthy feature of the version of ORANI used here is its 
inclusion of equations which describe the distribution of revenue between 
the public and private sectors. These additional equations comprise the 
ORANI National and Government Accounts module (NAGA) developed by 
Meagher (1983, 1984) and by Meagher and Parmenter (1985). Finally, the 
ORANI model is solved in a linearized form (following Johansen 1960) using 
GEMPACK, a general purpose software system for CGE models developed 
at the Impact Project Centre, Melbourne, by Pearson and Codsi (1988).® 

The rest of this chapter is organized as follows. In the following section a 
brief description is given of the various forms of assistance given to Austra- 
lian agriculture and some subsidy equivalent measures of this assistance are 
presented. In the next section the economic environments assumed for the 
ORANI simulations are defined. The results are presented in the fourth sec- 
tion. First discussed are the short-run (two-year) effects on key macroeco- 
nomic variables. Then the effects on sectoral outputs and farm incomes are 
studied in detail. Some concluding remarks are offered in the last section. 
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Finally, an appendix documents some of the technical details involved with 
the ORANI simulations. 


Assistance to Australian Agriculture 


The Industries Assistance Commission (IAC) has conducted two major stud- 
ies of the assistance given to Australian agriculture (see IAC 1983, 1987). 
These studies found that agricultural assistance is provided through a wide 
range of measures which increase producers’ gross returns either directly by 
assisting output (e. g., domestic pricing arrangements) or indirectly by assist- 
ing the value-adding factors used in the activity (e.g., income tax conces- 
sions and drought relief). Assistance is also provided through schemes which 
reduce input costs (e.g., fertilizer subsidies). In this section a brief discus- 
sion is presented of the various types of assistance along with the estimates 
made by IAC (1987) of the assistance levels for 1984—85, the latest year for 
which detailed estimates are available. A description of how these different 
types of assistance are converted into producer subsidy equivalents is given 
in appendix A. 


Assistance to Output 


Many Australian agricultural products are assisted by one or more of the 
following: home consumption pricing schemes; export diversification schemes; 
export incentive schemes; export inspection services; government purchas- 
ing policies; import restrictions (including tariffs, quantitative trade restric- 
tions, and quarantine restrictions); local content schemes; marketing sup- 
port; price stabilization funds and underwriting arrangements; production 
bounties; restrictions on substitute products; and sales tax concessions on 
output. Estimates of the levels of output assistance given to Australian agri- 
cultural commodities are given in table 10.1. Rather than discuss these in 
detail the reader is referred to IAC (1983 and 1987). Here we briefly expand 
on some of the more significant measures of output assistance. 

Domestic pricing arrangements for major export commodities have been 
the principal form of output assistance to agricultural industries in recent 
years (see table 10.1, column [I]). These arrangements can provide assis- 
tance to producers by maintaining domestic prices above world prices. Home 
consumption pricing schemes are usually administered through statutory mar- 
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Table 10.1 Estimates of Assistance Given to Australian Agricultural 
Commodities ($m 1984-85 prices) 


Assistance 


to output ! E 
Assistance Assist- Total 


Domestic Other to value- ance Assistance Value 


price assist- adding to (0+) of 
arrangements ance factors inputs” +([III]+{IV] output 
Commodity* (0) (0 (I) {IV} [V] (VI) 

Al. Wool 0.0 27.2 Biel 8.2 92.5 2,288.5 

A2. Sheep 0.0 Bol 10.9 1.8 17.8 509.5 

A3. Wheat 43.1 4.0 46.5 14.8 108.4 2,836.9 

A4. Barley 0.0 0.4 9.2 4.6 14.2 574.5 
A5. Other cereal grains 

Maize 0.0 0.0 0.3 0.0 0.3 38.2 

Oats 0.0 0.1 2.3 2a 4.7 161.4 

Oil seeds 0.0 0.0 oS: 0.4 2.9 134.5 

Rice 8.4 0.0 1.6 0.1 10.1 117.9 

Sorghum 0.0 0.1 2.4 0.4 2.9 168.5 

Subtotal 8.4 0.2 9.1 3.2 20.9 620.5 

A6. Meat cattle 0.0 19.9 78.9 29.6 128.4 2,075.0 
A7. Milk cattle and pigs 

Manufacture 122.5 6.5 13.2 lee 143.4 509.6 

Market 220.0 6.6 13.6 12 241.4 528.8 

Pigs 0.0 0.2 5.2 —23.1 =17.7 406.1 

Subtotal 342.5 13.3 32.0 —20.7 367.1 1,444.5 


A8. Other farming 
(sugarcane, fruit and nuts) 


Apples and pears 4.4 12 2.9 0.1 8.6 177.0 
Bananas 0.5 0.0 Ey 0.0 Ly 73:5 
Citrus 0.0 24.1 2.0 0.1 26.2 123.4 
Deciduous canned 
fruits 2:5 0.1 0.9 0.1 3.6 18.9 
Dried vine fruits 13.0 0.2 1.4 0.1 14.7 76.4 
Sugarcane 68.2 0.3 8.7 2.3 79.5 515.3 
Subtotal 88.6 25.9 17.1 wall 134.3 984.5 


A9. Other farming 
(vegetables, cotton, oil 
seeds and tobacco) 


Cotton 7.0 0.0 5.8 0.2 13.0 326.4 
Honey 0.2 0.1 0.3 0.0 0.6 21.0 
Onions 0.0 0.5 0.3 0.0 0.8 38.8 
Potatoes 0.0 10.1 Vea | 0.2 11.4 136.1 
Tobacco 0.0 Ne Cal 1 0.0 18.2 63.4 
Tomatoes 0.0 i fea 0.7 0.1 1.9 80.2 
Other vegetables 0.0 1.6 1.0 0.2 2.8 119.2 


Subtotal 7.2 30.5 10.3 0.7 48.7 785.1 
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Table 10.1 continued 


Assistance 
to output 
SS ASSIS taliceueASsist= Total 
Domestic Other to value- ance Assistance Value 
price assist- adding to {+ 0 of 
arrangements ance factors inputs? +[IIIJ+[IV] output 
Commodity* {I] (II) pegg} {IV] [V] [vq 
A10. Poultry 
Eggs 24.8 0.1 ers —8.2 19.4 233.6 
Poultry 0.0 0.0 8.9 —25.0 —16.1 510.3 
Subtotal 24.8 0.1 11.6 —33.2 3.3 743.9 
Total 514.6 126.6 282.7 ils 7 935.6 12, 862.9 


*For a detailed description of the subcategories of the ORANI agricultural commodity classifica- 
tions see Higgs (1986, table 1.2). 

Note that this excludes tariffs on materials and capital, which act as a negative form of assistance. 
Source: Industries Assistance Commission (1987). 


keting authorities, supported by restrictions placed on imports of the com- 
modity, and are exempt from the Trade Practices Act which would otherwise 
declare such schemes illegal.? 

The other major form of output assistance is marketing support. The 
Australian government assists in the promotion of agricultural products. The 
largest grants in this category have been to wool. 


Assistance to Value-adding Factors 


Australian agricultural producers may be assisted by one or more of the 
following: adjustment assistance, agricultural extension services, agricul- 
tural research, concessional credit, income taxation concessions, income 
equalization deposits, and natural disaster relief. Again, these are only briefly 
discussed here. Adjustment assistance and concessional credit both refer to 
schemes whereby finance is made available to farmers at subsidized interest 
rates. Extension services are agricultural advisory services which, along 
with agricultural research, are supported by government funds. Significant 
income tax concessions are available to primary producers which are not 
available to other taxpayers. The three main tax concessions are (1) the 
ability to depreciate certain capital items not depreciable for most commer- 
cial taxpayers, or to depreciate certain capital items at higher than scheduled 
rates; (2) the ability to defer certain income to subsequent financial years; 
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and (3) tax averaging. Finally, direct assistance in the form of grants or 
concessional loans may be made available in the event of natural disasters 
such as cyclones, floods, bushfires, and droughts. 


Assistance to Inputs 


Assistance is given to inputs to the agricultural industries in the form of 
disease control, fertilizer subsidies, and sales tax concessions. The value of 
such assistance is relatively small; the most significant items in 1984-85 
were subsidies for the input of phosphatic and nitrogenous fertilizers. These 
have since been discontinued. 


Assumed Economic Environment 


Certain features of the economy are not projected endogenously by ORANI. 
For these, the user of the model must specify an environment before com- 
puting a solution. In other words, there are more variables than equations in 
the model; therefore, the user must set values for some of the variables 
exogenously so that the number of unknown variables equals the number of 
equations. 

The key features of the economic environment are as follows.'® It is 
assumed that there are no shortages of labor at the going real wage rates. '? 
Thus employment levels are demand determined. It is assumed that plant 
and equipment in use in every industry do not change (from the levels they 
otherwise would have reached) because of the shock under analysis (i.e., 
industry capital stocks in use are exogenous). Note that the short-run time 
period simulated allows for revisions in all industries’ investment plans, for 
orders for capital goods to be placed and met, and for the new plant and equip- 
ment to be installed (but not yet switched on). The length of the short run in 
ORANI has been estimated by Cooper (1983) as 7.9 quarters. In policy 
work “about two years” is the appropriate level of precision for describing 
the ORANI short run. Next, the ORANI model does not distinguish between 
changes in the relative prices of traded and nontraded goods brought about 
on the one hand by a change in the nominal exchange rate, or on the other 
hand by a change in the domestic price level. Here it is assumed that induced 
changes in the real exchange rate appear as changes in the domestic price 
level. In other words, the nominal exchange rate is the numeraire. Finally, it 
is assumed that both tax rates and real government expenditure are exoge- 
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nous and, with the exception of tariffs, set to zero change. Thus if a shock 
leads to an increase in real government income, then, under these assump- 
tions, there will be a fall in the real public sector borrowing requirement. 


Effects of the Removal of Assistance to Australian Agricultural 
and Manufacturing Industries 


In this section we discuss the results of ORANI simulations of the effects of 
the removal of assistance to Australian agricultural and manufacturing indus- 
tries. To simulate the effects of the removal of assistance to agriculture, the 
input costs of the agricultural industries were increased to the extent of 
estimated producer subsidy equivalents. !” Where the subsidy is in the form 
of home consumption pricing schemes, the prices of some key downstream 
sales were adjusted to capture the appropriate fall in agricultural prices that 
would occur if these schemes were disbanded. To simulate the effects of the 
removal of assistance to manufacturing industries, the nominal rates of pro- 
tection for Australian manufacturing industries for 1986-87 were removed. !* 
These are estimates of the extent to which tariff and quota protection raised 
the domestic prices of imported goods. 


Macroeconomic Projections 


The short-run effects of the removal of assistance to agricultural and manu- 
facturing industries on some nominal aggregates are given in table 10.2. The 
table also gives the reader a feel for the size of the Australian economy. The 
estimated impacts on the macroeconomic aggregates reported in Table 10.2 
can be used to study the effects of removing trade distortions in terms of the 
sectoral balances identity. The latter may be written 


(E—M)=(GS—I)+(T-G) (1) 


where E and M, respectively, are exports and imports; S and I, respectively, 
are private savings and private investment; and T and G, respectively, are 
government income and government expenditure. Equation (1) says that if 
Australia absorbs more resources than it produces (i.e., if I exceeds S, 
and/or if G exceeds T) then the balance of trade must move towards deficit. 
The first thing to note is that in the base period the data satisfies the sectoral 
balances identity. This can be checked by substituting the appropriate values 
from the first column of table 10.2 into equation (1). 
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Table 10.2 Projections for Some Nominal Aggregates 





Projected change in $m 


Removal of Removal of 
subsidy equiv- _ protection 
alents to the _‘ from imports 
Base period agricultural for the manu- 


$m 1984-85 sector facturing sector (1)+ (1) 
Variable prices (I) (10 (I) 
Exports (E) 34,148 — 626 1,839 1,213 
Imports (M) 39,005 — 326 2,440 2,114 
Private consumption (C) 125,967 — J] Dol —4,615 — 6,166 
Private investment (I) 36,499 — 390 — 1,707 — 2,097 
Government expenditure* (G) 52,136 — 524 — 2,463 — 2,987 
Government outlays” (G*) 86,535 — 1,163 — 4,198 —5,361 
Government income (T) 71,417 —919 — 4,400 —5,319 
Public sector 
borrowing requirement® (PSBR) 15,118 — 244 202 —42 
Private savings (S) 12,361 — 295 =o — 665 
Gross Domestic Product (Y) 209,745 — 2,7654 — 9,386" — 12,1504 


Note: Note that columns I, II, and III contain the dollar values of deviations from control expected 
to occur about two years after the imposition of the shocks. These deviations reflect both price 
and quantity effects. Hence the dollar amounts in these columns correspond to the thought 
experiment in which, in the absence of the shock(s), the aggregate values of the variables are 
arbitrarily scaled to their 1984-85 values; the deviations from these values depend partly on 
the fact that the shock(s) are expected to be deflationary (i.e., to make prices lower than they 
would otherwise have been), and partly on quantity effects. The key price and quantity effects 
are shown in table 10.3. 

* This refers to government consumption plus government investment. 

>This refers to all government outlays including government expenditures and transfer payments. 
“Note that PSBR = G*—T, which in turn equals the negative of government savings. 

‘Note that these negative entries do not necessarily indicate falls in real magnitudes; see table 
10.3. 


Removal of agricultural assistance. The projected changes in terms of mil- 
lions of Australian dollars at 1984-85 prices due to the removal of subsidy 
equivalents to the agricultural sector are given in column [I] of table 10.2. 
These results can be explained as follows. The removal of the subsidy equiv- 
alents has an impact effect of causing a contraction in the agricultural sector. 
As agriculture is a significant export sector, the contraction in agriculture 
results in a decline in exports. In terms of equation (1), this corresponds to a 
fall in E. The revenue saved by the government through removing its assist- 
ance to agriculture is assumed not to be redistributed; rather it shows up 
here as an improvement in the public sector borrowing requirement (PSBR). 
As a result, the contraction in the agricultural sector leads to a decline in the 


one 
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nominal (and, as we shall see, also the real) size of the economy. This tends 
to cause a reduction in imports, M. However, before any conclusions can be 
reached about the final impact on the balance of trade we must study the 
effect on relative prices. 

Table 10.3 contains projections for some key price indices and real macro- 
economic variables. As simulated here, the removal of assistance to agricul- 
ture is deflationary owing to both the removal of the home consumption 
pricing schemes and the contraction in the size of the economy. All of the 
price indices in column [I] of table 10.3 are projected to fall. The consumer 
price index (CPI) is projected to fall the most; this is due to the removal of 
the home consumption pricing schemes for agricultural products which have 
larger weights in the CPI relative to the other price indices. As wages are 
assumed to be fully indexed to the CPI, the fall in the CPI causes a fall in 
nominal wages. This in turn improves the competitiveness of the interna- 
tionally traded sectors. This improvement in competitiveness partially off- 
sets the decline in aggregate exports brought about by the contraction in 
agriculture. Aggregate imports are projected to decline owing to both the 
contraction in the size of the economy and the improvement in competitive- 
ness of the domestic import-competing sectors. However, the decline in 
exports dominates and the balance of trade (i.e., E—M) moves $300 million 
(1984-85 prices) toward deficit. As the economy is absorbing more resources 
than it produces we would expect I to exceed S and/or G to exceed T. 

Next we look at the effects on government income and expenditure. As 
government expenditure is assumed to remain constant in real terms, nomi- 
nal government expenditure falls by $524 million (1984-85 prices). However 
the income collected by the government also falls, in this case by $919 mil- 
lion. On balance (T — G) is projected to decline by $395 million. This exceeds 
the above fall in the balance of trade by $95 million. Thus we would expect 
(S—I) to increase by $95 million. 

It is assumed that the percentage change in real private investment is 
equal to the percentage change in real disposable income. As the size of the 
economy declines this tends to cause a fall in real disposable income and 
hence in real private investment (see table 10.3, column [I]). It can be seen 
from column [I] of table 10.2 that nominal private investment falls by $390 
million (1984-85 prices), which is $95 million more than the projected fall in 
private savings. 

Finally, real GDP and aggregate employment are both projected to decline 
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Table 10.3 Macroeconomic Projections 


Removal of 
Removal of protection from 
subsidy equivalents imports for the 
to the agricultural manufacturing 


sector sector (0+ (1) 

Variable (I) (10 (11) 
Consumer Price index (CPI) =1.0 —4.8 =—5.8 
Investment Price Index (IPI) 0/9 —5.8 —6.7 
Government Price Index (GPI) — 10 —4.8 —5.7 
Factor cost GDP deflator (FCGDP) —0.9 —4.6 —5.5 
Aggregate exports 

(foreign currency value) —1.8 5.4 3.6 
Aggregate imports 

(foreign currency value) —0.8 6.3 5.4 
Balance of trade — O01 — OLS —0.4 
Real private consumption —0.2 j | 0.9 
Real private investment —0:2 1.1 0.9 
Real GDP* —0.4 0.7 0.3 
Aggregate employment? 0 0.9 0.4 
Real pretax wage rate 

(FCGDP deflated) —0:1 —0.2 —0.3 
Government expenditure® —1.0 —Aad —5.7 
Government outlays® -1.3 —4.9 —6.2 
Government income —1.3 —6.2 —7.5 
Public sector borrowing 

requirement® —1,6 MRS} =0.3 


Note: All projections, with the exception of the balance of trade, are percentage deviations from 
the value the variable in question would have taken in the absence of the shock at the head of 
the column. The balance of trade, while also a deviation from control, is expressed as the 
change in the balance of trade divided by the base-period GDP. 

* Real GDP is calculated here as a weighted sum of industry output responses using value-added 
weights. 

> This is calculated by weighting the employment by occupation projections by persons weights. 
“This refers to government consumption plus government investment. 

‘This refers to all government outlays including government expenditures and transfer payments. 
©This is equal to government outlays less government income. 


slightly if assistance to agriculture is removed (see table 10.3, column [I]). 
These results largely follow from our assumption that the revenue saved 
by the government is used to reduce the PSBR rather than being redis- 
tributed via, say, tax cuts. The PSBR is projected to decline by $244 mil- 
lion (1984-85 prices). The real wage rate as a cost to employers of labor 
(i.e., the pretax wage rate factor cost GDP deflated) is projected to fall 
slightly. This stimulates employment and so partially offsets the decline in 


ee 
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aggregate employment brought about by the contraction in the real size of 
the economy. 


Removal of manufacturing protection. We now examine the projected changes 
due to the removal of protection from imports for the manufacturing sector. 
The removal of tariffs has an effect of lowering the price to domestic pur- 
chasers of imported goods. Thus imports will increase as domestic purchas- 
ers switch toward the now cheaper imported goods. Furthermore, the fall in 
import prices causes a decline in the CPI. As wages are assumed to be fully 
indexed to the CPI, the decrease in the CPI flows on into wages and then back 
into further price reductions, etc. The end result is a 4.8 percent decrease in 
the CPI. The other price indices in column [II] of table 10.3 are also projected 
to decrease, with the largest decline occurring in the investment price index 
(IPI). The IPI is projected to decline slightly more because of its relatively 
heavier weights for imported investment goods whose prices are projected 
to fall significantly if nominal rates of protection are removed. The falls in 
these price indices improve the competitiveness of the traded sectors. This 
tends partially to offset the above increase in imports. However, the removal 
of protection for manufacturing also causes an expansion in the size of the 
economy, which causes an increase in imports. On balance, aggregate imports 
are projected to increase by $2,440 million (1984-85 prices). Aggregate 
exports are projected to increase by $1,839 million, owing to the improvement 
in competitiveness. The increase in imports exceeds the increase in exports 
and the balance of trade is projected to move $601 million toward deficit. 4 

The deflationary effect of the tariff cut means that nominal government 
expenditure (which is assumed to remain constant in real terms) falls by 
$2,463 million (1984—85 prices). Government income is also projected to 
fall, in part due to the loss of tariff revenue, by $4,400 million. © On balance 
(T —G) is projected to decline by $1,937 million. This exceeds the above fall 
in the balance of trade by $1,336 million. Thus we expect (S — I) to increase 
by $1,336 million. 

The removal of manufacturing protection causes a small increase in real 
consumption and investment (see table 10.3, column [II]). Under our clo- 
sure of the model, this would tend to increase nominal investment. However, 
the fall in the IPI (see table 10.3, column [II]) dominates and nominal invest- 
ment is projected to decline by $1,707 million (1984—85 prices). Finally, pri- 
vate savings is projected to fall by $371 million. Thus (S — I) increases by the 
expected $1,336 million. 
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The removal of protection from imports for the manufacturing sector causes 
a small increase in aggregate employment and real GDP (see table 10.3, 
column [II]). On the other hand, as simulated here, it also causes an increase 
in the PSBR. 


The combined effect. Column [III] of tables 10.2 and 10.3 shows the total 
effect of the removal of assistance to agricultural and manufacturing indus- 
tries. Note that as the model is solved as a linear system, the total effect is 
simply given by the addition of columns [I] and [II]. It can be seen from table 
10.3 that the total package is projected to cause a fall in domestic price 
indices. Both aggregate exports and aggregate imports are projected to 
increase, with a small decline in the balance of trade. However, real aggre- 
gate consumption and investment are projected to increase slightly, as are 
real GDP and aggregate employment. Furthermore, a small decrease in the 
PSBR is projected if assistance to both agricultural and manufacturing indus- 
tries is removed. 


Sectoral Output Projections 


The short-run effects of the removal of assistance on industry outputs are 
given in table 10.4. The industries have been divided into four broadly defined 
groups: export, export-related, import-competing, and nontraded. 


Removal of agricultural assistance. It can be seen from table 10.4, column [I] 
that, not surprisingly, the agricultural sector is projected to decline if its 
levels of assistance are removed. (The results for each of the individual agri- 
cultural industries are discussed in detail in the next section.) The resulting 
increase in agricultural prices causes a decline in the outputs of the agricul- 
tural processing industries, meat products, other food products, and cotton 
ginning, wool scouring, and top making. As the removal of the subsidies is 
deflationary the international competitiveness of the industries in the mining 
sector improves. Thus we observe projected increases in the outputs of the 
mineral export industries. With the exceptions of services to mining and 
water transport, all of the export-related industries are projected to decline 
in output. This is largely caused by reduced demand from agriculture for 
their products or services. The next group of industries compete (to varying 
extents) with imports. Even though these industries are now slightly more 
competitive, given the projected fall in domestic costs, they are projected on 
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Table 10.4 Sectoral Output Projections 


Removal of 
Removal of protection from 
subsidy equivalents imports for the 
to the agricultural manufacturing 


sector sector (+) 
Industry (I) (1) (1) 
Export 
1-8 Agriculture* =—2.5 3.4 0.9 
12 Ferrous metal ores =0:7 3.8 4.5 
13 Nonferrous metal ores 1.0 4,9 5.9 
14 Black coal 12 6.0 {hs} 
18 Meat products =s!!! 6.0 2.6 
25 Other food products —10.6 11.0 0.5 
30 Cotton ginning, wool 
scouring and top making = 17/ 2.3 0.6 
64 Nonferrous metals 12 5.9 hall. 
Export related 
9 Services to agriculture —=2.4 2.8 0.4 
11 Fishing and hunting —1.0 1.5 0.5 
16 Other minerals —0.0 1.1 ian 
17 Services to mining nec 37) 1.9 5.1 
49 Chemical fertilizers =e ae) Vil 
70 Railway rolling stock —0.1 ils! i 
76 Agricultural machinery Sed 20.7 Sil 
93 Road transport =0:7 1.3 0.6 
94 Rail and other transport —0.4 1.8 15 
95 Water transport 0.0 1.4 1.4 
Import competing 
19 Milk products 0.8 O55 0.4 
20 Fruit and vegetable products —0.4 0.1 =0:3 
21 Margarine, oils, and fats nec —=0!5 0.2 —0.3 
22 Flour and cereal products 025 0.7 0.2 
23 Bread, cakes, biscuits —0.1 0.2 0.2 
24 Confectionery and cocoa 0.1 —0.8 (U7 
28 Other alcoholic beverages =1).7/ Sis = 3h! 
29 Tobacco products =0:1 0.6 0.5 
31 Man-made fibers, yarns 1.4 — 29.2 — 27.8 
32 Cotton yarns, fabrics eal — 22.3 —21.3 
33 Wool, worsted fabrics 0.0 —5.5 —5.5 
34 Textile finishing 0.1 AN, —4.6 
35 Textile floor coverings 0.0 ='5,(0) —5.0 
36 Other textile products 052 =1L3) a5 
37 Knitting mills 0.2 — 10:1 —9.9 
38 Clothing 0.2 —8.4 Shy 
39 Footwear 0.8 —40.1 — 39.3 


40 Sawmill products 0.2 0.5 0.7 
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Table 10.4 continued 


Removal of 
Removal of protection from 
subsidy equivalents imports for the 
to the agricultural manufacturing 


sector sector (0+ 00 
Industry (I) (1) 
41 Veneers and wood boards 0.1 —1.4 —1.3 
42 Joinery and wood products nec 0.1 —0.0 0.0 
43 Furniture and mattresses 0.2 —0.9 —0.8 
44 Pulp, paper, paperboard —0.1 —0.7 —0.8 
45 Bags and containers —0.9 0.9 0.0 
46 Paper products nec —0:3 —0.9 -1.2 
47 Newspapers and books —0.0 iy 12 
48 Commercial printing —0.3 0.4 0.1 
50 Other basic chemicals 0.4 —4.3 —3.9 
51 Paints, varnishes 0.1 —2.3 —2.2 
52 Pharmaceutical goods —0:5 ie. 0.7 
53 Soap and detergents =0!3 0.4 0.1 
54 Cosmetics and toiletries —0.0 0.7 0.7 
55 Other chemical goods 0.1 —0.9 —0.9 
56 Petrol and coal products —0.3 1.0 0.6 
57 Glass and glass products —0.0 —0.6 —0.6 
58 Clay products, refractories —0.0 Lg L3 
62 Nonmetallic mineral products = 0:1 0.7 0.6 
63 Basic iron and steel 0.0 —1.1 —1.1 
65 Structural metal products —0.0 0.5 0.5 
66 Sheet metal products —0.4 0.2 —0.2 
67 Other metal products 0.4 —3.5 =o. 
68 Motor vehicles and parts 0.7 = Ngee —12.5 
69 Ships and boats 1.3 —1.1 0.2 
71 Aircraft 1.0 0.7 1.7 
72 Scientific equipment 0.0 0.8 0.8 
73 Electronic equipment 0.6 = 4.1 —3:6 
74 Household appliances —0.2 —1.2 -1.4 
75 Other electrical goods 0.8 —2.0 —1.2 
77 Construction machinery | —1.2 E2 
78 Other machinery 0.8 —L.1 —0.3 
79 Leather products 0.3 —15.7 —15.4 
80 Rubber products 0.1 —4.0 —3.9 
81 Plastic products —0.3 =3.1 —3.4 
82 Signs, writing equipment 0.1 ail 4 —1.2 
83 Other manufacturing 0.2 =2.2 —2.0 
Nontraded 
10 Forestry and logging 2.6 =2.1 0.5 
15 Oil, gas, and brown coal 0.1 0.4 0.5 
26 Soft drinks, cordials —0.2 0.3 0.1 


27 Beer and malt -0.1 0.9 0.7 
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Table 10.4 continued 


Removal of 
Removal of protection from 
subsidy equivalents imports for the 
to the agricultural manufacturing 


sector sector (1]+ 1) 

Industry {] [II] pegg} 

59 Cement —0.2 Lil 0.9 
60 Ready mixed concrete = 0:3 1.0 0.8 
61 Concrete products —Or2 1.0 0.8 
84 Electricity —0.2 0.8 0.6 
85 Gas —0.2 0.2 0.1 
86 Water, sewerage, drainage —0.3 0.6 0.3 
87 Residential building =0!2 1.0 0.8 
88 Other construction =0.3 1.1 0.8 
89 Wholesale trade —0.8 1.2 0.4 
90 Retail trade = 0) 2 3 eal 
91 Mechanical repairs =0!3 1.6 ES 
92 Other repairs =()3) WT 1.4 
96 Air transport =O! 2.0 1.9 
97 Communication O83 0.9 0.6 
98 Banking —0.2 0.6 0.4 
99 Nonbank finance =—0.2 0.6 0.4 
100 Investment and services One 0.5 0.3 
101 Insurance O92 Wey 1.0 
102 Other business services =0:3 0.8 0.4 
103 Ownership of dwellings 0.0 0.0 0.0 
104 Public administration =(},1 0.1 0.1 
105 Defense 0.0 0.0 0.0 
106 Health —0.1 0.9 0.8 
107 Education, libraries —0.0 0.1 0.1 
108 Welfare services =] 0.6 0.5 
109 Entertainment, leisure —0.3 ili 0.8 
110 Restaurants, hotels —0:2 is} 1.0 
111 Personal services —0.2 ils8} Waal 
112 Noncompeting imports —0.0 —0.0 —0.0 


Note: All projections are percentage deviations from what the output of the sector would have 
been in the absence of the shock at the head of the column. 
* The agricultural sector’s results are disaggregated in table 10.5. 


average to experience a small decline in output. This is due to the contrac- 
tion in the size of the economy. Note that the milk products industry experi- 
ences an increase in output. This is due to the dismantling of the home 
consumption pricing scheme for milk. The final group of industries is 
classified as nontraded. These industries do not have any real scope for 
replacing imports and therefore, with a few exceptions, they experience 
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declines in output. Note that industries which sell mainly to the government 
sector (104-108) do worse than average because of the fall in government 
spending (table 10.3). 


Removal of manufacturing protection. Column [II] of table 10.4 shows the 
sectoral effects of the removal of protection for manufacturing industries. 
Recall from table 10.2 that the removal of protection is deflationary, and so 
improves the competitiveness of the traded sectors. As a result, all of the 
export and export-related industries are projected to experience an increase 
in output. Overall the import-competing industries decline owing to the 
removal of their protection from imports. This is particularly true for indus- 
tries 31-39 (which constitute the textiles, clothing, and footwear sector) 
and industry 68, the motor vehicles and parts industry. Note that some of 
the import-competing industries actually benefit from the across-the-board 
removal of protection. This is due first of all to their improved competitive- 
ness via the lowering of domestic costs; second, to the increase in real 
absorption; and third, to their links (where applicable) to the export sector. 
The nontraded industries in general experience a small increase in output 
due to the removal of protection. These industries largely benefit from the 
increase in real consumption and investment that occurs. 


The combined effect. Column [III] of the table shows the total effect of the 
removal of assistance to agricultural and manufacturing industries. All of the 
export (including agricultural) and export-related industries benefit from the 
total package. The big losers are the textiles, clothing, and footwear sector 
and the motor vehicles and parts industry. On average, relatively small 
increases are projected for the nontraded industries. 


Agricultural Output Projections 


The short-run effects of the removal of assistance on agricultural industry 
outputs are given in table 10.5. It can be seen from column [I] of the table 
that all the agricultural industries are projected to experience declines in 
output if the subsidies to agriculture are removed. The differential responses 
between the industries can be explained using the ORANI short-run supply 
function, which for industry j can be written'® 
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2 = i(Dj — Vj) @) 
where 
Kj — o(1 ae Sx;)/ (SpjHx;) (3) 


In these equations the percentage change in industry j’s output is repre- 
sented by z; ; p; is the percentage change in the farm-gate price of industry 
j’s output (this is an appropriately weighted index for the multiproduct indus- 
tries); w; is the percentage change in an index of costs to industry j; o is the 
elasticity of substitution between primary factors (assumed to be 0.5 for all 
industries in the short run); Sp; is the share of the fixed factors in industry j’s 
primary-factor inputs; and Hx; is the share of primary-factor inputs in indus- 
try j’s total costs. 

Equation (2) suggests that we need look only at three influences to deter- 
mine an industry’s output response. The first is 4; which, according to equa- 
tion (3), is determined by base-period shares and an elasticity. The second is 
the change in the industry output price, and the third is an index of costs. 
The greater the fixed-factor share, Sp, and the primary-factor share, Hx;, 
the less responsive is the industry (i.e., the smaller is A;). For the three 
zonal industries the A;’s are as follows: A, =0.75, A2=0.57, and A3=0.92. 
Thus, given equal changes in output prices over costs, of the zonal indus- 
tries we would expect the high rainfall zone (j=3) to be the most respon- 
sive, followed by the pastoral zone (j=1), and finally by the wheat-sheep 
zone (j= 2). 


Removal of agricultural assistance. The subsidies to the pastoral, wheat- 
sheep, and high rainfall zones, as a percentage of total costs are, respec- 
tively, 4.32 percent, 4.55 percent, and 4.90 percent. Thus the changes in 
costs to the zonal industries (y;) due to the removal of these subsidies are 
fairly similar. Furthermore, as the zonal industries’ output is largely sold as 
exports, and as the export demand schedules faced are fairly flat, these 
industries will be unable to pass on the cost increases induced by the removal 
of the subsidies to any significant extent. As a result the changes in output 
prices (p;) will be small and roughly equal for each of the zones. Conse- 
quently, the changes in the price-cost ratios (p;—;) will not differ greatly 
between zones. Hence the relative responses suggested by the A,’s are indeed 
evident in the projections listed in column [I] of table 10.5. Finally, if we 
make the crude approximations (for the purpose of this back-of-the-envelope 
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Table 10.5 Agricultural Output Projections 


Removal of 
Removal of protection from 
subsidy equivalents imports for the 
to the agricultural manufacturing 


sector sector (0+ (i) 

Industry (1) (0 (Ti) 
1 Pastoral zone = 1,0 Pi iS 
2 Wheat-sheep zone =—1.3 oat 2.8 
3 High rainfall zone — 21 3.9 137 
4 Northern beef —4.0 6.3 2.4 
5 Milk cattle and pigs —1.2 1.8 0.6 
6 Other farming (sugarcane, 

fruit, and nuts) —6.8 6.4 =0:3 
7 Other farming (vegetables, 

cotton, oil seeds, and tobacco) SPAS 1.8 —0.7 
8 Poultry —1.8 32 1.4 

Agriculture —2.5 3.4 0.9 


Note: All projections are percentage deviations from what the industry outputs would have been 
in the absence of the shock at the head of the column. 


calculation) that the output price of, say, the pastoral zone did not change 
(i.e., py =0) and that this industry’s costs increased by just the direct effect 
of its own subsidy removal (i.e., y;=4.32), then according to equation 
(2) the output of the pastoral zone would decline by roughly 3 percent (i.e., 
0.75 x (0—4.32)), whereas the projected decline is 1.6 percent. The main 
reason for the back-of-the-envelope approach overestimating the decline is 
its failure to account for the second-round effects on costs due to the fall in 
the CPI and hence in nominal wages. 

The northern beef industry produces only meat cattle, which is largely 
exported after being processed by the meat preducts industry. As a result, it 
is not generally true that the price of unprocessed meat is determined solely 
on world markets. However as processing costs are not projected to change 
significantly here, it turns out that the price of meat cattle only changes by 
—0.9 percent. The subsidy to the northern beef industry as a percentage of 
total costs is equal to 6.19 percent. The A; for the northern beef industry is 
equal to 0.67. If we again make the assumption that this industry’s costs 
increased by just its own subsidy removal, then according to equation (2) the 
output of the northern beef industry would decrease by roughly 4.75 percent 
(i.e., 0.67 x (—0.9—6.19)), whereas the projected decline is 4.0 percent. 
The back-of-the-envelope approach again slightly overestimates the decline 
due to its failure to account for second-round effects on costs. 
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The subsidy to the milk cattle and pigs industry is equal to 24.25 percent 
of the total costs of the industry. As a percentage of total costs this is by far 
the largest subsidy to the agricultural industries. However, the output of the 
milk cattle and pigs industry is projected to decline by only 1.2 percent when 
the subsidies are removed. This is because milk cattle and pigs sell primar- 
ily to the domestic market and can pass on nearly all of the cost increase. In 
fact the price of the commodity milk cattle and pigs is projected to increase 
by 24.2 percent. The A, for the milk cattle and pigs industry is equal to 1.11. 
As 93 percent of the output of the milk cattle and pigs industry consists of 
the commodity “milk cattle and pigs,” we could reckon that this industry’s 
output price increased by about 22.5 percent (i.e., 0.93 x 24.2). Further- 
more, if we assumed that its costs increased by 24.3 percent, then according 
to equation (2), the output of the milk cattle and pigs industry would decline 
by roughly 2 percent (i.e., 1.11 x (22.5—24.25)). This is about double the 
actual projection: the difference once again is due to second-round effects 
under which nominal wages are reduced because of the fall in the CPI. 

The largest percentage decline in output occurs in the other farming (sug- 
arcane, fruit, and nuts) industry. The subsidy to this industry is equal to 
13.64 percent of its total costs. This represents the second largest subsidy 
as a percentage of total costs to an agricultural industry. However, unlike the 
milk cattle and pigs industry, which receives the largest subsidy, roughly half 
of the output of the other farming industry is exported after being sent to a 
food-processing sector. Thus the other farming industry is unable to pass on 
all the cost increases it would incur if the subsidies given to it were removed. 
As a result it is projected to experience a 6.8 percent decline in output if the 
agricultural subsidies are removed. ‘’ 

The other farming (vegetables, cotton, oil seeds, and tobacco) industry 
sells to a number of sectors of the economy. If the subsidies are removed, 
then this industry is projected to decline by 2.5 percent. This is partially due 
to the decline in real consumption (see table 10.2, column [I]).*® 

The last agricultural industry to be discussed is poultry. Although the 
subsidy to the poultry industry is only equal to 0.44 percent of total costs to 
the industry, the removal of agricultural subsidies is projected to cause a 
decline of 1.8 percent in the poultry industry. This can be explained as fol- 
lows. The poultry industry sells about half of its output to the export-oriented 
meat products sector. The decline in the output of the poultry industry is 
largely due to the contraction in the meat products sector. '? 
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Removal of manufacturing protection. Column [II] of table 10.5 shows the 
effects on agricultural ouputs of removing protection from the manufacturing 
sector. All of the agricultural industries are projected to experience an increase 
in output. However, the benefits to the agricultural sector are not uniform 
across the agricultural industries. The differential responses between the 
industries can again be explained by making reference to equation (2). First 
we make the approximation that the change in costs to the agricultural indus- 
tries is equal to the change in the factor cost GDP deflator of — 4.6 percent 
(see table 10.2, column [II]). (In other words, we assume that w; is equal to 
—4.6 forj= 1, ..., 8.) Next we assume (for the purpose of this back-of- 
the-envelope calculation) that the output prices of the zonal industries do not 
change (e.g., for the pastoral zone, p; =0). Thus according to equation (2), 
the output of the pastoral zone will increase by about 3 percent (i.e., 
0.75 x (0— —4.6)) which is an agreement with the projected increase of 3.1 
percent. The projections for the wheat-sheep and high rainfall zones can be 
explained in a similar fasion. 

The northern beef and other farming (sugarcane, fruit, and nuts) indus- 
tries benefit the most from the removal of protection to the manufacturing 
industries. As mentioned above, both of these industries sell a significant 
amount of their output to food-processing sectors which then export their 
produce. The reduction in domestic costs, especially wages, improves the 
competitiveness of the food-processing sectors, which in turn results in 
significant gains to the agricultural producers. 

The milk cattle and pigs industry and the other farming (vegetables, cot- 
ton, oil seeds, and tobacco) industry both sell largely to the domestic mar- 
ket. These industries benefit from the projected increase in real consump- 
tion. They also sell a small percentage of their output to the processing . 
industries which are stimulated by the reduction in domestic costs. As a 
result these industries are only projected to experience relatively small 
increases in output. Finally, the poultry industry is projected to experience a 
4.4 percent increase in output. This is largely due to increased demand from 
the meat products sector. 


The combined effect. It can be seen from column [III] of table 10.5 that, with 
the exceptions of small declines in the two other farming industries, the 
agricultural industries are projected to experience a net increase in output if 
assistance to both agricultural and manufacturing industries is removed. 
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Conclusions 


Removing assistance to both agricultural and manufacturing industries would 
result in an increase in aggregate employment, an increase in real GDP. and 
allow the government to reduce the public sector borrowing requirement. 
Furthermore, the net effect on the agricultural sector would be an increase 
in farm output. Thus, on balance, Australia is actually taxing its agricultural 
sector with its current set of trade distortions. On the other hand, the net 
effect is a decline in output in some of the import-competing sectors. Of note 
are the declines projected for the textiles, clothing, and footwear sector and 
the motor vehicle and parts industry. 

In future research this study could be extended in a number of areas. Not 
all distortions that affect trade have been removed here. For example, distor- 
tions in the area of transport can have a significant effect on agricultural 
exports; however, we have not studied these. Furthermore, the net benefits 
from reducing agricultural assistance are underestimated, to the extent that 
the reduction would be associated with the rationalization of some agricul- 
tural industries via the removal of cumbersome government regulations. 

Finally, the results presented in this chapter may be of particular interest 
given the following statement made by Australia’s prime minister, Mr. Hawke, 
in an address to the contracting parties of the GATT in Geneva on 22 Octo- 
ber 1987: 


We are prepared to negotiate a broad package of measures to reduce over- 
all levels of effective assistance to Australian industry —including tariffs 
—as part of a broad-based multilateral approach. In this context, we are 
prepared to eliminate, over an appropriate implementation phase, all quan- 
titative import measures designed to protect domestic industry. This means 
we would phase out all our quantitative restrictions, including tariff quo- 
tas, licensing, and embargoes. This is a radical approach—but it is the 
kind of radical approach necessary to provide the world with its best chance 
to capture fully the potential gains from trade. 


Appendix A 


This appendix contains three sections. The first documents the closure and 
the nominal rates of protection used for the ORANI simulations. The second 
describes the method used to calculate the size of the exogenous shocks 
when simulating the removal of assistance to agriculture. The third section 
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Table 10A.1 Set of Exogenous Variables for the ORANI Simulations 


Exogenous variable Subscript range Number Description 
ORANI variables** 
Pi) ieee: g Cif foreign currency import prices 
t(i2,0), v(i2,0) i=; nal yee: 2g Tariff terms 
t(is, jk), v(is,jk) i=) el enaigs 8g 
s,k=1,2, 
I=. eeee oo Ad valorem and specific sales- 
tax terms 
t(is,3), v(is, 3) f= 1P a5 Be 4g 
s=1,2. 
vi(il, 4) ieG.” Selection of specific export tax 
terms and complementary 
g selection of export volumes 
xi® i€G. 
t(il, 4) ts he swe eran g Ad valorem export tax terms 
as subscript 4g*h + 5g” 
(excluding a(j)) ranges can be +7gh+Mh Technological changes and 
read from h changes in household preferences 
table 23.2 +8h+3g+=N(j) 
in DPSV j=l 
k;(0) j=E ae eh h Current capital stocks 
nj fe) hci oy HY h Use of agricultural land in each 
industry 
{2 +1) l 
feat m=l, no vey das M 
£0 iy rs ane h Wage shift variables 
fie +1Lmj MST oe ta 
j=l, yt Mh 
£3 rrr 2g “Other” demand shift terms 
s=1,2. 
f jd. h—J* Exogenous investment 
s i= she we g Shifts in foreign export demands 
{O55 Heth ocala h Shifts in the price of “other cost” 
tickets 
q | Number of households 
1) l The exchange rate $A per U.S.$, 


for example 
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Table 10A.1 continued 


Exogenous variable Subscript range Number Description 
NAGA variables© 
fR The ratio of real private 


investment expenditure to real 
household consumption 


expenditure 
QR l Real government consumption 
expenditure 
0 Shock control variable 
a l Payroll tax rate 
ay | VAT tax rate 
ay l Labor income tax rate 
aK | Capital income tax rate 
fe | Shift variable wage indexation 
h 
Total 4g7h + 5g” + 1I5gh+ 2Mh+ 13h+ 15g+M+ N(j)+11—J* =6,084,052 
jew 


*Notation and further details are explained in Dixon, Parmenter, Sutton, and Vincent (1982), 
hereafter DPSV. 

5G is the set of commodities for which export demands are determined endogenously. The set 
G, together with the export demand elasticities, is listed in Higgs (1986, table 2.2). 

©J is the set of industries for which investment is endogenous. The set {jéJ} for which the 
rate-of-return theory is considered inappropriate, consists of industries 17, 84, 85, 86, 94, 
103-108, 111, and 112. For a key to the industry numbers see Higgs (1986, table 5.2). 

4For the version of ORANI used here: 


_g (the number of commodities) =114 
h (the number of industries) =112 
M (the number of occupations) = 10 
J* (the number of industries for which 

investment is endogenous) = 99 


©Notation and further details are explained in Meagher and Parmenter (1985). 


describes how the public sector borrowing requirement projections were 
corrected for flows not captured by the NAGA model. All of these sections 
are essential for the reproducibility of the results presented in this paper. 


Closure and Nominal Rates of Protection 


The set of exogenous variables chosen for the ORANI simulations is defined 
in table 10A.1 in terms of the notation used by Dixon et al. (1982) and 
Meagher and Parmenter (1985). The input-output and elasticities files as 
documented in Bruce (1985) were used for this study. The values for the 
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user-specified indexation parameters that were assumed are as in Higgs (1986, 
table Al.2). 

Table 10A.2 shows the nominal rates of protection for Australian manufac- 
turing industries for 1986-87. These are estimates of the extent to which 
tariff and quota protection raised the domestic prices of imported products. 
For example, the nominal rate of protection for motor vehicles is 27.10 per- 
cent. Thus in 1986-87 an imported car costing $10,000 at the port of Mel- 
bourne would cost $12,710 by the time it cleared customs. 


Calculation of the Exogenous Shocks When Simulating the 
Removal of Assistance to Agriculture 


In this section we first estimate the producer subsidy equivalents of the 
assistance given to Australian agriculture. The magnitudes of some “correc- 
tion’ shocks are then calculated to appropriately capture the price effects 
when the home consumption pricing schemes are removed. 


Subsidy equivalent measures. Recall from table 10.1, column [IV], that the 
IAC has made estimates of the total level of assistance given to agricultural 
commodities in 1984—85. To simulate the effects of the removal of assis- 
tance these estimates must first be converted to the appropriate units given 
the ORANI model’s base period prices and production levels. The IAC (1987) 
estimates of the 1984-85 levels of assistance and value of output by com- 
modity are given in columns [I] and [II] of table 10A.3. Next, in column [III] 
of the table, the ratio of the level of assistance, or commodity subsidy equiv- 
alent, to the value of output is calculated. This ratio is then multiplied by the 
value of output in the base period (see column [IV]) to produce estimates of 
the subsidy equivalents in terms of the base-period prices and with respect 
to the base-period production levels (see column [V]). 

The next step is to convert the commodity subsidy equivalents listed in 
column [V] of table 10A.3 to industry subsidy equivalents. This was done 
according to the base-period mix of commodities produced by each of the 
industries (see Higgs 1986, table 3.1). The resulting matrix of subsidy equiv- 
alents by commodity and industry is given in table 10A.4. The industry sub- 
sidy equivalents are listed in the final column of the table. 

All that remains is to explain how the effects of the removal of the industry 
subsidy equivalents listed in table 10A.4 were simulated. This was done by 
making use of the “other costs” input category for each of the agricultural 
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Table 10A.2 Nominal Rates of Protection for 1986—87 


Nominal rate of protection 


Commodity (percent) 
18 Meat products 0.00 
19 Milk products 25.26 
20 Fruit and vegetable products 11.20 
21 Margarine, oils, and fats nec 6.75 
22 Flour mill cereal products 8.39 
23 Bread, cakes, biscuits 0.46 
24 Confectionery and cocoa Leis 
25 Other food products 10.10 
26 Soft drinks, cordials 10.68 
27 Beer and malt 30.67 
28 Other alcoholic beverages 20.56 
29 Tobacco products 7.25 
30 Cotton ginning, wool scouring, and top making 2.13 
31 Man-made fibers, yarns 30.63 
32 Cotton yarns, fabrics 28.57 
33 Wool, worsted fabrics 12.19 
34 Textile finishing 36.20 
35 Textile floor coverings 33.67 
36 Other textile products 18.94 
37 Knitting mills 63.04 
38 Clothing 64.03 
39 Footwear 63.53 
40 Sawmill products 5.09 
41 Veneers and wood boards 18.88 
42 Joinery and wood products nec 12.46 
43 Furniture and mattresses 22.27 
44 Pulp, paper, paperboard 9.27 
45 Bags and containers 20.60 
46 Paper products nec 20.94 
47 Newspapers and books 0.48 
48 Commercial printing 18.99 
49 Chemical fertilizers 0.97 
50 Other basic chemicals 11.76 
51 Paints, varnishes 13.43 
52 Pharmaceutical goods 6.21 
53 Soap and detergents 17.56 
54 Cosmetics and toiletries 6.07 
55 Other chemical goods 11.19 
56 Petrol and coal products 0.12 
57 Glass and glass products 6.09 
58 Clay products, refractories 3.65 
59 Cement 3.26 
60 Ready mixed concrete 0.00 
61 Concrete products 0.61 


62 Nonmetallic mineral products 8.90 
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Table 10A.2 continued 


Nominal rate of protection 


Commodity (percent) 
63 Basic iron and steel 8.58 
64 Nonferrous metals 2.68 
65 Structural metal products 12.51 
66 Sheet metal products 15.14 
67 Other metal products las 
68 Motor vehicles and parts 27.10 
69 Ships and boats 14.80 
70 Railway rolling stock 17.44 
71 Aircraft 1.64 
72 Scientific equipment 4.68 
73 Electronic equipment 19.03 
74 Household appliances 22.59 
75 Other electrical goods 18.24 
76 Agricultural machinery 7.09 
77 Construction machinery 17.45 
78 Other machinery 12.96 
79 Leather products 8.53 
80 Rubber products 21.98 
81 Plastic products 19.82 
82 Signs, writing equipment 12.69 
83 Other manufacturing 15.59 


Source: Unpublished Industries Assistance Commission estimates. 


industries. Note that an exogenous increase in other costs is equivalent to 
the imposition of a production tax. Column [II] of table 10A.5 contains the 
inputs of other costs in the base period. It is possible to simulate the effects 
of the removal of the industry subsidy equivalents by exogenously setting 
the appropriate percentage change in other costs (see column [III] of table 
10A.5). 


Correction for home consumption pricing schemes. The above producer sub- 
sidy equivalent shocks will result in increased costs to the agricultural pro- 
ducers, which is appropriate if we are simulating the removal of a subsidy. 
However, the above shocks also tend to result in increased domestic agricul- 
tural prices, which is not appropriate if we were attempting to capture the 
effects of the removal of a home consumption pricing scheme. Recall from 
table 10.1, column [I], that part of the subsidy to agriculture consists of 
home consumption pricing schemes. These act to raise the price to domes- 
tic consumers of products within such arrangements. Therefore we must 
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Table 10A.3 Calculation of the Base-period Agricultural Commodity 
Subsidy Equivalents 


Ratio of Typical year 
1984-85 1984-85 subsidy Typical year subsidy 
subsidy value of equivalent value of equivalent 
equivalent? output” to value of output*® ($m 1977-78 
($m 1984-85 ($m 1984—85 output ($m 1977-78 prices) 
prices) prices) fi.e., (1)/(1} prices) {i.e., [III] x [IV]} 
Commodity (I) (II) (0) [IV] [V] 
Al Wool 92.5 2,288.5 0.0404 1,508.74 60.95 
A2 Sheep 17.8 509.5 0.0349 578.67 20.20 
A3 Wheat 108.4 2,863.9 0.0382 921.07 35.18 
A4 Barley 14.2 574.5 0.0247 176.51 4.36 
A5 Other cereal 
grains 20.9 620.5 0.0337 161.64 5.45 
A6 Meat cattle 128.4 2,075.0 0.0619 803.59 49.74 
A7 Milk cattle 367.1 1,444.5 0.2541 985.00 250.29 
A8 Other farming 
(sugarcane, fruit, 
and nuts) 134.3 984.5 0.1364 1,257.67 IAB: 
A9 Other farming 
(vegetables, cotton, 
oil seeds, and 
tobacco) 48.7 785.1 0.0620 956.61 59.31 
A10 Poultry 3.3 743.9 0.0044 400.42 1.76 
Total 935.6 12, 862.9 7,749.93 658.79 


*See table 10.1, column [V]. 
>See table 10.1, column [VI]. 
“Source: Higgs (1986). 


correct, where possible, for the effects of the above shocks on prices when 
the subsidy is in the form of a home consumption pricing scheme. 
Approximately two-thirds of total assistance to agriculture due to home 
consumption pricing schemes is for milk (both manufacture and market; see 
table 10.1, column [I]). Below we explain how to correct for the effects of 
the above shocks on the price of the commodity milk cattle and pigs. The 
first step is to estimate the value of the home consumption pricing scheme in 
terms of base-period prices and with respect to base-period production lev- 
els. This is done by taking the ratio of the estimated values in table 10.1 of 
the home consumption pricing scheme ($342.5 million [1984—85 prices]) to 
the value of total assistance ($367.1 million [1984-85 prices]) and multiply- 
ing it by the subsidy equivalent for the commodity milk cattle and pigs as 
reported in table 10A.4 ($250.29 million [1977—78 prices]). This results in 
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Table 10A.4 Subsidy Equivalents to the Agricultural Sector 


Commodity 
Al A2 A3 A4 

Industry Wool Sheep Wheat Barley 
1 Pastoral zone 12.69 2.00 1.64 0.21 
2 Wheat-sheep zone 26.17 10.32 32.73 3.67 
3 High rainfall zone 22.10 7.88 0.82 0.48 
4 Northern beef 
5 Milk cattle and pigs 
6 Other farming (sugarcane, fruit, 

and nuts) 
7 Other farming (vegetables, 

cotton, oil seeds, and tobacco) 
8 Poultry 
Total subsidy by commodity* 60.95 20.20 35.18 4.36 


Note: These figures are estimates of the subsidy equivalents of the various forms of govern- 
ment assistance given to agriculture in terms of millions of 1977-78 Australian dollars. 


an estimated value of $233.52 million (1977-78 prices) (i.e., [$342.5 million/ 
$367.1 million] x $250.29 million). 

The second step is to note that in the base period nearly all the sales of 
the milk component of the commodity milk cattle and pigs were to the milk 
products industry. This represented a sale of $609.94 million (1977-78 
prices). Thus we would expect a reduction in the costs of milk purchased by 
the milk products industry of 38.29 percent (i.e., 100 x $233.52 million/ 
$609.94 million) if the home consumption pricing scheme were disbanded. 
However, because of the component of the shock to other costs that accounts 
for the home consumption pricing scheme, the price of milk is projected to 
increase by approximately 23.71 percent (i.e., 100 x $233.52 million/$985. 00 
million, where the base-period total sales of milk cattle and pigs is $985.00 
million [1977-78 prices]). 

The third and final step is to compute the size of the shock to other costs 
in the milk products industry that will both cancel out the effect on this 
industry’s costs of the above 23.71 percent increase in the price of milk, plus 
capture the desired effect of a 38.29 percent fall in the price of milk to this 
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Commodity 
AQ 
Other 
A8 farming 
Other (vegetables, 

A5 A7 farming cotton, Total 
Other A6 Milk (sugarcane, _ oil seeds, subsidy 
cereal Meat cattle fruit, and A10 by 
grains cattle and pigs and nuts) tobacco) Poultry industry 

0.14 4.55 0.13 0.06 0.80 22.21 
3.84 13.51 15.37 0.41 2.26 108.27 
1.48 15.21 5.97 0.90 3535 58.19 
12.88 12.88 

3.59 228.81 232.40 

170.19 170.19 

52.89 52.89 

1.76 1.76 

5.45 49.74 250.29 171.55 59.31 1.76 658.79 


*Source: derived from IAC (1987); see table 10A.3, column [V]. 


industry. In other words, what percentage change in other costs is equiva- 
lent to a 62 percent (1.e., 23.71 + 38.29) fall in the price of milk sold to the 
milk products industry? The input of other costs in the base period to the 
milk products industry is $36.07 million (1977-78 prices). Thus a 62 per- 
cent fall in the cost of milk to this industry, which equals $378.16 million 
(i.e., 0.62 x $609.94 million), is equivalent to a 1,048.41 percent (i.e., 
100 x $378.16 million/$36.07 million) decrease in the input of other costs. 

The next home consumption pricing scheme we correct for is for wheat. 
As above, the first step is to estimate the value of the home consumption 
pricing scheme in terms of base-period prices and with respect to base- 
period production levels. This is done by taking the ratio of the estimated 
value in table 10.1 of the home consumption pricing scheme ($43.1 million 
[1984-85 prices]) to the value of total assistance ($108.4 million [1984-85 
prices]) and multiplying it by the subsidy equivalent for wheat reported in 
table 10A.4 ($35.18 million [1977—78 prices]). This results in an estimated 
value of $13.99 million (1977-78 prices) (i.e., [$43.1 million/$108.4 million] 
x $35.18 million). 

The second step is to note that, because of the component of the shocks 
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Table 10A.5 The Exogenous Shocks to “Other Costs” Required to 
Simulate the Effects of the Removal of the Agricultural Industry Subsidy 
Equivalents 


Industry Exogenous shock to 
subsidy equivalent* “Other costs’? “other costs” 
($m 1977-78 ($m 1977-78 (percentage change) 
prices) prices) {i.e. 100 x [I]/{11} 
Industry | tg) (0) 
1 Pastoral zone 22.21 21.62 102.74 
2 Wheat-sheep zone 108.27 88.04 122.98 
3 High rainfall zone 58.19 33.91 171.60 
4 Northern beef 12.88 4.47 288.13 
5 Milk cattle and pigs 232.40 29.04 800.34 
6 Other farming 
(sugarcane, fruit, and nuts) 170.29 60.42 281.68 
7 Other farming 
(vegetables, cotton, oil seeds, 
and tobacco) 52.89 38.79 136.36 
8 Poultry 1.76 44.02 4.00 


*See table 10.A.4. 
>Source: Bruce (1985). 


to other costs that accounts for the domestic pricing scheme for the produc- 
ers of wheat, the price of wheat is projected to increase by 0.41 percent. 
This is calculated as follows. The elasticity of the farm gate price of wheat 
with respect to other costs in the wheat-sheep zone (which produces 93 
percent of the total output of wheat in the base period) is 0.0259. Next we 
note that $13.99 million (1977-78 prices) represents a 15.89 percent increase 
in other costs in the wheat-sheep zone. Thus a 15.89 percent increase in 
“other costs” would generate a 0.41 percent (i.e., 15.89 x 0.0259) increase 
in the price of wheat. 

The third step is to note that in the base period domestic sales of wheat to 
nonwheat producing industries were $127.43 million (1977—78 prices). Thus 
we would expect a fall in the price of wheat to domestic purchasers of ap- 
proximately 10.98 percent (i.e., 100 x $13.99 million/$127.43 million) if the 
home consumption pricing scheme were disbanded. Furthermore, of the 
$127.43 million (1977-78 prices) domestic sales of wheat, $63.44 million is 
sold to the flour and cereal products industry. This sale represents approxi- 
mately 12 percent of total costs to the flour and cereal products industry. 
The remaining $63.99 million of wheat is largely sold to non-wheat-producing 
agricultural industries. However these sales represent a relatively small per- 
centage of total costs in these industries. 
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The final step is to compute the size of the shock to other costs in the 
flour and cereal products industry (which accounts for approximately 90 per- 
cent of domestic nonagricultural sales of wheat in the base period) that will 
both cancel out the effect on this industry’s costs of the above 0.41 percent 
increase in the price of wheat, plus capture the desired effect of a 10.98 
percent fall in the price of wheat if the domestic price arrangements were 
disbanded. In other words, what percentage change in other costs is equiva- 
lent to an 11.39 percent (i.e., 0.41 + 10.98) fall in the price of wheat sold to 
the flour and cereal products industry? The input of other costs in the base 
period to the flour and cereal products industry is $18.42 million (1977-78 
prices). Thus an 11.39 percent fall in the price of wheat to this industry, 
which equals $7.23 million (.e., 0.1139 x $63.44 million), is equivalent to a 
39.25 percent (i.e., 100 x $7.23 million/$18.42 million) decrease in the input 
of other costs. 


The Public Sector Borrowing Requirement Projections 


In this note we explain how the PSBR projections reported in tables 10.2 and 
10.3 were corrected for flows not captured in the NAGA model. Recall that 
the PSBR is equal to government outlays less government income. It is 
assumed that the flows not captured by NAGA only affect government out- 
lays. Before any corrections were made, the NAGA model projected a $742 
million (1984-85 prices) decline in government outlays if assistance to agri- 
culture were removed. This projection failed to account for the direct savings 
to the government from the subsidies being removed. These direct savings 
can be estimated from table 10.1. 

Total assistance to agriculture is equal to $935.6 million (1984-85 prices); 
however, $514.6 million is in the form of domestic price arrangements. Thus 
roughly $421.0 million (i.e., $935.6 million — $514.6 million) of assistance is 
direct government outlays. This amount needs to be subtracted from the 
projected decrease in government outlays of $742 million to give a corrected 
projection of a decline of $1,163 million. In other words, a reduction of 1.34 
percent (i.e., 100 x $1,163 million/$86,535 million) is the corrected projec- 
tion for government outlays. 

To calculate the corrected PSBR projection we subtract the projected 
decline of $919 million (1984—85 prices) in government income from the 
above reduction of $1,163 million in government outlays. This produces a 
corrected PSBR projection of a fall of $244 million. In other words, a fall of 
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1.61 percent (i.e., 100 x $244 million/$15, 118 million) is the corrected pro- 
jection for the PSBR. 


Notes 


The author is indebted to Nisha Agrawal, John Kelso, Tony Lawson, Tony Meagher, 
Alan Powell, David Vincent, and the participants of the workshop in CGE Modeling at 
the University of Melbourne and at the San Diego Workshop on Global Agricultural 
Trade Policy, for comments and assistance. 

1. This was initially due to efforts by the United States, and then due to represen- 
tations made by the Europeans at the Kennedy Round; see Dam (1970) and Rausser 
and Wright (1987). 

2. See, for example, Ballenger, Dunmore, and Lederer (1987). 

3. See Stoeckel and Cuthbertson (1987). 

4. Note that Parmenter (1986) found that the National Farmers’ Federation (which 
based part of its submission on work by Clements and Sjaastad 1985) had actually 
overestimated the cost penalty of manufacturing protection. However, the revised 
estimate is still easily the largest item among the cost penalties suffered by farmers 
owing to government intervention in the economy. 

5. Other studies which have used the ORANI model to look at the implications of 
protection and which report results for the agricultural sector include Dixon, Powell, 
and Parmenter (1979), Crowley and Martin (1982), Dixon, Parmenter, and Powell 
(1982), Quiggin and Stoeckel (1982), Dixon et al. (1983), and Industries Assistance 
Commission (1985). 

6. See Vincent, Dixon, and Powell (1980). 

7. Australian agricultural production and profitability exhibits marked year-to-year 
variability, largely as a result of fluctuations in both climatic conditions and world 
prices. It is important therefore that the data base of a model designed to yield policy 
insights, as opposed to forecasts, captures typical year features and not transient 
influences. For more details see Adams (1984), Higgs (1985), and Adams and Higgs 
(1986). Note that the nonagricultural part of the model is calibrated from the 1977-78 
input-output table; see Australian Bureau of Statistics (1983) and Bruce (1985). 

8. See also Pearson (1988) and Agrawal and Meagher (1987). Note that the 
process of solving the linear equations uses the Harwell sparse matrix code (see 
Duff 1977). 

9. See Parmenter, Sams, and Vincent (1981) for a study of the allocative effects of 
home consumption pricing schemes using the ORANI model. 

10. A complete list of the variables selected as exogenous is given in table 10A.1. 

11. That is, the percentage change in the pretax wage rate is exogenous and set 
equal to the percentage change in the CPI. 

12. For the technical details see appendix A. 

13. The nominal rates are listed in table 10A.2. See also Parmenter (1977) and 
Lawson (1984) for a description of how the tariff rates are calculated in ORANI, and 
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Chai and Dixon (1985) for the estimation of the average rates of protection. 

14. This result is at variance with ORANI results in which the closure holds real 
absorption constant (e.g., Dixon et al. 1982, chapter 7). In the simulations reported 
here, the expansions in consumption and investment lead to the increase in imports 
outstripping the increase in exports. 

15. Note that this is only a rough estimate of the effect of the tariff cut on govern- 
ment income. This is due to the tension between the 1986-87 tariff rates which are 
used to shock relative prices and the implicit tariff rates in the NAGA module. How- 
ever, as the tariff equivalents of quotas are relatively insignificant in 1986-87 due to 
the depreciation of the Australian dollar, the tension is less than it would otherwise 
have been. 

16. See Higgs (1986, appendix A.2) for the derivations of equations (2) and (3). 

17. Note that Ag = 1.65. 

18. Note that 17=3.09 and the subsidy to the other farming (vegetables, cotton, 
oil seeds, and tobacco) industry is equal to 6.20 percent of its total costs. 

19. The meat products industry is modeled as using unprocessed meat inputs in 
fixed proportions. Note that Ag = 2.97. 
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11. Costs of Agricultural Trade Wars 


Glenn W. Harrison, E. E. Rutstrém, and Randall Wigle 


Summary 


In this chapter we present an alternative approach to the analysis of the cost 
of agricultural protection—one which is suggested by the notions of retalia- 
tion and trade wars. This procedure may be readily applied to a number of 
strategic policy issues that are of interest in agricultural trade policy evalua- 
tion. Specifically, existing general equilibrium trade models may be used to 
generate the payoffs for these games. We illustrate these procedures using a 
global numerical trade model developed by Whalley (1985, 1986). We also 
show the usefulness of the noncooperative trade war approach as a measure 
of bargaining strength. The quality of the conclusions from cooperative games 
depends intimately on the quality of the analysis of the noncooperative game. 
We also show that the global costs of an escalation of an agricultural trade 
war are very high. 

The general point that we illustrate is that the concept of self-interest 
must be defined and evaluated in a strategic context. The only exceptions 
are “degenerate” cases (strategically speaking) in which one or more coun- 
tries have dominant strategies available. 

Our specific quantitative results demonstrate the extreme importance of 
understanding the politico-economic process that causes governments to 
consider one policy as better than another. When we substitute domestic 
agricultural production levels for welfare in the payoffs of our trade war games, 
we are implicitly making a statement about this process. We recognize that 
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our approach is crude and ad hoc, but so is our perception of the trade policy 
formation process. Nonetheless, this stylistic characterization of alternative 
policy objectives starkly shows that governments can be led to take extremely 
costly policy actions while seeming to act in the “best interests” of one 
sectional group of society. This point is not new, but deserves emphasis and 
further study. 

One major implication of our results is that anything that restrains the 
(natural and healthy) strategic lust of the EC and the United States to engage 
in trade wars is likely to prevent serious disruption to global agricultural 
markets. 

This conclusion reinforces a view of the GATT that is somewhat more 
charitable than popular economic wisdom. Whalley (1985, 255) suggests that 


much of the policy activity within forums such as the GATT can be seen as 
“accommodation-preserving” activity. Existing cooperative arrangements 
reduce protection below the levels that would prevail in their absence. The 
changes that take place from one negotiating round to another may be 
relatively small, but at least they preserve what cooperation has already 
been obtained. Viewed from this stance, the GATT and other international 
arrangements as “process” are significant. 


Our results reinforce this view of the importance of the GATT. 


Introduction 


It is apparent that an agricultural trade war is currently in progress between 
the United States and the EC. We examine the game-theoretic aspects of 
this trade war and attempt to evaluate its welfare costs. An important contri- 
bution of our approach is to identify the strategic nature of the “self-interest” 
that leads a nation to undertake such retaliatory trade policy actions. We 
argue that it is fruitless to rely on the self-interest of large nations to stop 
such trade wars if one does not allow for the threat of retaliation by other 
nations. This perspective has certain important implications for possible nego- 
tiated settlements with regard to international agricultural trade policy. 

In this chapter’s second section we explain and illustrate the game-theoretic 
notions that we use throughout. The central concept is that of a Nash Equi- 
librium, which is simply a set of policies for the United States and the EC 
such that neither country would want to change their policies unilaterally. In 
other words, each country is selecting its most preferred policies given the 
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policy choices of the other nation. The central idea of this paper, that “self- 
interest” cannot and should not be defined independently of the possibility of 
strategic retaliation by other nations, is explained in this section. 

In the third section we apply the concept of a Nash Equilibrium to evaluate 
the outcome ofa strategic trade war in agriculture between the United States 
and the EC.' We use a global numerical general equilibrium model developed 
by Whalley (1985, 1986) to evaluate the payoffs to each nation from alterna- 
tive policy choices. Details of our computational procedures, which are of 
independent but technical interest for present purposes, are presented in 
Harrison and Rutstrém (1988). The range of policy choices that we consider 
here allows us to draw some conclusions about the likely outcomes of a 
full-blown trade war. 

We consider two types of trade war. The first assumes that governments 
care only about national welfare and the second assumes that they care only 
about domestic agricultural production. We interpret the first of these as an 
efficiency trade war, in the sense that the effect on efficiency is the direct 
object of concern by the two governments. The second trade war can be 
interpreted as a nonefficiency trade war, in that governments do not directly 
concern themselves with the welfare effects of their agricultural trade poli- 
cies. This situation could be viewed as the result of a behind-the-scenes 
lobbying game in which agricultural interests have managed to convince gov- 
ernment that the objective of agricultural trade policy should be to protect 
domestic agricultural production levels. 

In the fourth section we consider the implications of our basic trade war 
results for the outcome of a negotiated agreement between the United States 
and the EC. This agreement would be the outcome of cooperative negotia- 
tions, such as are occurring on a multilateral basis under the auspices of the 
GATT, rather than the outcome of a noncooperative trade war. Nonetheless, 
the outcome of the trade war can have a dramatic impact on the former 
negotiated agreement by determining the relative threats that each nation 
can credibly bring to any bargaining table. 

After this we evaluate the prospects and consequences of an escalation of 
agricultural trade wars. We consider an expansion of the bilateral war between 
the EC and United States to include Japan, as well as an expansion to nonag- 
ricultural trade. 

We emphasize at the outset that the game-theoretic concepts and compu- 
tations that we undertake are extremely stylized, in the sense that they 
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should be qualified before our results are applied to policymaking. This is 
more than the natural reticence of scholars to take responsibility for the use 
or abuse of their research: we identify throughout a number of dimensions in 
which our specific results might properly be questioned. In the chapter’s 
sixth section we explicitly consider several alternative formulations of the 
strategic agricultural trade issue. However, the main contribution of our results 
is to propose and illustrate a conceptual and quantitative approach to strate- 
gic trade issues which can be readily extended to deal with such qualifications. 


Strategic Self-Interest 


Imagine that some policy action that would improve the well-being of all of its 
citizens was available to the United States. Forget, for the moment, the 
unbridled self-interest of sectional lobby groups, or the myopia of politicians. 
Let us assume that transparency reigns such that the political actors can see 
what is best and have the political willpower to act accordingly if they want 
to. Should the United States pursue this policy action? Before answering this 
question we need to know one more piece of information. Will this action 
lead to any retaliatory policy action from any other nation that could “hurt” 
the citizens of the United States? Assume that the citizens of the EC would 
be hurt by this action of the United States if it were carried out. In other 
words, the citizens of the EC are assumed to be worse off if the United 
States implements this policy than if it does not. The next question, then, is 
whether or not the EC has any policy of its own that can be used to retaliate 
against the United States (or to threaten to retaliate). 

Assume that the EC does have such a policy. Will they use it? That depends 
on whether or not the EC is better off using it. And if they use it, it will 
influence and possibly change the initial U.S. policy decision. Thus the self- 
interest of each nation is linked necessarily to the actions that it expects 
other nations to take. It is simply impossible to define the self-interest of one 
nation independently of the self-interest of other nations, unless the actions 
of one nation have no impact at all on the well-being of other nations, or if the 
other nations have no retaliatory threat that would lead the first nation to 
choose one action over another. 

Game theory provides a framework that enables us to untangle this appar- 
ent infinite regress of semantics. Specifically, the Nash Equilibrium (NE) 
concept is a way of predicting what the outcome will be if each and every 


334 Consequences of Farm Support 


nation pursues its own self-interest while expecting the other nations to do 
the same. The NE concept does not describe a process of retaliation, but 
the outcome of such a process. 

To illustrate the importance of accounting for strategic retaliation in trade 
policy, consider the two simple games with payoff matrices shown in table 
11.1. In each case we have taken the payoffs from policy simulations gener- 
ated by the global general equilibrium (GE) model of Whalley (1985, 1986). 
Two agents are considered: the United States and the EC. Each agent has 
just two pure strategies in each game. In game 1 each agent can do nothing 
(N) or can abolish (A) agricultural trade barriers. In game 2 the EC can 
increase agricultural protection by 100 percent or 200 percent and the United 
States can increase protection by 150 or 200 percent. We shall consider 
much more detailed policy options later, but the essential ideas can be under- 
stood with just two strategies. 

In each game in table 11.1 the abolition strategy refers to all tariff and 
nontariff barriers, abolished on a nondiscriminatory basis. In other words, 
we are allowing each nation to remove all agricultural protection against 
imports from all other nations (the alternative would be to have them remove 
protection only against imports coming from particular nations). The payoffs 
shown in the two games are the annual welfare impact, as measured by the 
Equivalent Variation in income in billions of 1977 U.S. dollars. 

Consider game 1 first. The NE of this game is extremely simple to com- 
pute; in fact, it can be read directly from the payoff matrix. If the EC does 
nothing, the United States has two policy choices available to it with payoffs 
of 0 and —3.64, respectively. Clearly it is in the self-interest of the United 
States to choose the first policy, which involves it doing nothing. Note that 
this policy choice is conditional on the assumed behavior of the EC. 

If the EC were to abolish protection, the United States again has two 
policy choices available to it. This time, however, the payoffs to the United 
States from these two actions are 1.53 and — 2.15, respectively. Although 
the values of the payoffs are quantitatively different to the United States 
(depending on what the EC does), the predicted outcome for the United 
States is the same in each case: to do nothing. Thus the United States can 
be counted on by the EC to follow the policy of doing nothing. This is called a 
dominant strategy for the United States. It is always in the best interest of a 
country to follow a dominant strategy, irrespective of the actions of the other 
country. (In this case we have a strongly dominant strategy, since the payoffs 
to the United States for the alternative action are strictly lower; weakly 
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Table 11.1 Two Simple Agricultural Trade Games 


Game 1 
EC payoffs U.S. payoffs 
Wise ws Wiss WS 
ECN 0.0 0.96 0.0 — 3.64 
EC‘ — 6.97 — 6.03 1.53 —2.15 
Game 2 
EC payoffs U.S. payoffs 
USE’ WS I200 WS :228 WES? 
Bee 1.16 1.06 0.23 0.21 


EC” 1.33 1.22 11), 3i%/ — 0.36 


Note: Payoffs shown are welfare changes compared to benchmark. 


dominant strategies are defined in an obvious manner. ) 

Now consider the self-interest of the EC. If the United States were to do 
nothing, it has two policy choices open, leading to payoffs of 0 and — 6.97, 
respectively. In this case it would choose to do nothing. If the United States 
were to abolish agricultural protection, the EC’s two policy choices provide it 
with payoffs of 0.96 and —6.03, respectively. The EC would choose to do 
nothing in this case as well. Thus the EC also has a (strongly) dominant 
strategy to do nothing in this particular game. Even if the EC did not have 
this dominant strategy, we could have restricted our analysis to the first set 
of choices for the EC, since the EC could be safe in assuming that the United 
States would do nothing (irrespective of what it, the EC, decided to do). 

In game 1, therefore, the NE is simply for each country to do nothing. 
Because each country had a dominant strategy available to it, the self-interest 
of each country could be defined independently of the conjectured retaliation 
of the other nation. 

The NE outcome in game 2 is not quite as simple, however. The best 
strategy for the United States depends on the strategy chosen by the EC. If 
the EC increases protection by 100 percent, the United States would prefer 
to increase protection by 150 percent; conversely, if the EC increases pro- 
tection by 200 percent, the United States would prefer to increase its pro- 
tection by 200 percent. Which policy is in the self-interest of the United 
States to follow? Fortunately, the EC will choose to increase protection lev- 
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els by 200 percent irrespective of the United States’ choice here, so it is in 
the self-interest of the United States to do likewise and increase protection 
by 200 percent (this is the NE of game 2). Our point, however, is that one 
could not define the self-interest of the United States in game 2 without 
making some conjecture about the behavior of the EC. 

We shall see, below, that the payoff structure for trade policy games is not 
always so simple as in games 1 and 2. If a country does not have a dominant 
strategy available to it, it will need to form some conjecture as to the likely 
strategy choice of the other country. We do not explain or analyze this pro- 
cess of conjecture and counterconjecture. Instead we focus on a set of strat- 
egies that are consistent with correct conjectures—a NE. 

We would like to stress four obvious but important qualifications to this 
result and our approach, even at this simple illustrative level. First, the wel- 
fare or production impacts shown may not be robust to variations in the 
parameters (or underlying structure) of the GE model. Even at a casual level 
we can see that the equilibrium point of game 2 might alter with relatively 
small changes in the production impacts for either the United States or the 
EC. These small changes in welfare may, in turn, be generated by small 
perturbations of key elasticities in the underlying model (e. g., see Harrison 
et al. 1987). Thus the robustness of the GE results are essential to the 
robustness of the game. 

The second qualification is that we are considering extreme pure strate- 
gies in these two examples. It is quite possible that there exist intermediate 
pure strategies, involving something less than the total abolition of agricul- 
tural trade barriers, such that some U.S.-EC liberalization would occur in a 
noncooperative equilibrium. The operationalization of a response to this 
qualification involves taking finer grids of pure strategies. We are able to do 
this with our approach, subject to familiar constraints on computational 
expense. We illustrate this point in the next section. 

A third, and related, qualification is the proper interpretation of mixed 
strategies in games with finite pure strategies. In game theory, a mixed 
strategy involves an agent employing two or more pure strategies with a 
specific probability of playing any one of them. An explicit assumption in such 
games is that only one of the strategies will eventually be played by each 
player. The expected payoff, for the purposes of premove analysis, is there- 
fore linear in the pure strategy payoffs, with the mixed strategy probabilities 
providing the linear weights on the discrete pure strategy payoffs. Thus a 
50-50 mix of a zero tariff and a 60 percent tariff will imply an expected payoff 
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exactly equal to the simple average of the two pure strategy payoffs. How- 
ever, this should not be confused with the payoff that a GE model implies for 
a 30 percent tariff. The implicit function linking strategy values and payoffs is 
unlikely to be linear, save as an approximation that we will not accept in 
general (and especially for strategic alternatives that involve major policy 
changes). 

The final qualification is that our analysis of game 1 implies only the absence 
of a welfare-improving noncooperative outcome. Such a result may therefore 
point the way towards the necessity of cooperative solutions to the U.S.-EC 
agricultural trade policy problem. More importantly, it provides one starting 
point, the disagreement outcome, in a subsequent analysis of the coopera- 
tive game in the sense of Nash (1950, 1953); see “Agricultural trade agree- 
ments,” below, for an illustration. 

The point of the above examples is to introduce our general approach. 
Typically, the strategic equilibrium of the trade games implicit in applied 
general equilibrium models will not be so easily identified. Not only shall we 
want to consider a wider range of pure strategies, but we might also need to 
consider equilibria in mixed strategies. Thus the need for a computational 
approach, which we now turn to. 

Nash (1951) employed nonconstructive fixed-point methods to prove the 
existence of (Nash) equilibrium points for a wide class of m-person non- 
cooperative games with finite strategies. Harrison and Rutstrém (1988) 
review his approach and present a computational procedure to implement it 
following Hansen (1974). This procedure is guaranteed to find at least one 
equilibrium point, possibly in mixed strategies. It can also locate multiple 
equilibrium points if they exist, although it cannot guarantee to locate more 
than one point or to locate all points. 

In some finite games it is possible to locate an equilibrium in pure strate- 
gies, essentially by inspection of all pure strategy combinations (e.g., see 
Markusen and Wigle 1987, or our analysis of games 1 and 2). It is a straight- 
forward computational matter to identify the complete set of pure strategy 
equilibria by exhaustive inspection of all combinations. However, pure strat- 
egy equilibria cannot be guaranteed to exist in all finite games: hence the 
general need for more powerful computational procedures. We view these 
procedures as complementary to the identification of possible pure strategy 
equilibria by means of exhaustive inspection. 
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Agricultural Trade Wars 


We consider a bilateral EC-U.S. trade war with respect to agricultural pro- 
tection using the computable GE trade model of Whalley (1985, 1986) to 
evaluate the payoffs. The actors in this trade war are the EC and the United 
States; all other nations are assumed to be strategically passive in the exper- 
iments. We believe that it is not plausible to expect that any Other Developed 
Countries (ODCs), NICs, or LDCs would be able to cooperate as individual 
blocs in order to retaliate. This point of view is based on casual observation 
of the increasingly pluralistic nature of GATT negotiations, especially the 
current round of multilateral talks. 

We do not consider retaliation by Japan, on the grounds that she does not 
appear to be an active player in the current agricultural trade war and does 
not have great market power compared to the EC and the United States.4On 
the other hand, her levels of protection on agricultural imports are extremely 
high, which might indicate that it would be worth expanding our trade war to 
include Japan in future work. 

The pure strategies investigated for each nation consist of percentage 
increases in their existing protection structure for agricultural trade. We 
include tariffs and nontariff barriers (NTBs). The latter are clearly much 
more important than tariffs for most industrial nations, and are incorporated 
in the GE model in ad valorem equivalent form. In the benchmark the EC 
imposes tariff (and NTB) protection on agricultural imports at about a 5 per- 
cent (36 percent) rate, with virtually no differentiation by import source. 
The United States imposes tariff (and NTB) protection at rates of 5 percent 
(19 percent), 2 percent (44 percent), 5 percent (31 percent), 4 percent (31 
percent), and 2.5 percent (31 percent) on imports from the EC, Japan, Can- 
ada, ODC, and the “OPEC, NIC, and LDC” group, respectively. The differ- 
ences in rates by source arise primarily because the protection considered 
here is a trade-weighted aggregate of all agricultural commodities. It is clear, 
then, that all of the action here is in terms of NTBs, with post-Kennedy 
Round tariff levels being very low for the EC and the United States. 

Each nation increases its level of agricultural protection in a nondiscrimi- 
natory fashion. That is, the EC increases protection against imports from all 
sources (rather than just against imports from the United States and Japan, 
for example). The effects of a geographically discriminatory trade war might 
be quite different. 

We assume that the payoffs to each nation are the changes in welfare of 
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the consumers of the country. This is measured in terms of the Equivalent 
Variation (EV) in benchmark dollar terms (the base year is 1977 in this model, 
and the benchmark monetary measure is the U.S. dollar). This is a standard 
measure of changes in welfare for models where consumers are homoge- 
neous within each country. 

Table 11.2 shows the stages of the trade war simulations conducted along 
the lines described above: nondiscriminatory, agricultural protection only, 
and with welfare as the payoff. Each stage represents a choice of five or 
seven pure strategies by each nation. This restriction to five or seven strate- 
gies in each stage is due to the computational expense of solving the GE 
model used here to evaluate welfare. With two nations each choosing seven 
pure strategies, we required forty-nine solutions to the underlying GE model 
corresponding to the possible configurations of policy settings. 

Once the payoffs for each stage have been computed, we solve each stage 
as acomplete game. We compute all pure strategy NE, and then compute as 
many mixed strategy NE as possible. The strategies with asterisks in table 
11.2 are those employed by each nation in the NE for that game. As only one 
NE was found for each stage, the interpretation of more than one strategy 
having an asterisk is that the nation is pursuing a mixed strategy in the NE. 
We report the payoffs at the NE in brackets for each stage. 

In stage 1, we see that the EC and the United States choose to increase 
protection by 20 percent each, which is the maximum allowed increase in 
this stage. Note that neither nation has any incentive here to adopt the free 
trade outcome in which both decrease protection by 100 percent. The EC 
gains U.S. $0.42 billion and the United States gains U.S. $0.09 billion. This 
outcome can be understood in the following context. Since the EC and United 
States are both large trading countries, they can depress the price of the 
goods they buy by imposing protection. This phenomenon is referred to as a 
terms of trade gain. 

When we find a NE outcome that employs an extreme pure strategy at a 
certain stage, we shift the pure strategy space to include that extreme pure 
strategy setting as an interior point in the strategy set. (An extreme pure 
strategy is here interpreted as a strategy on the boundary of the strategy 
set.) We then recompute forty-nine (or twenty-five) solutions with the new 
strategy settings, solve for the NE, and so on. Thus in stage 2 we explore 
higher levels of protection for the EC and the United States, since they 
chose extreme values in the NE of stage 1. This process of shifting the 
strategy space continued in this trade war until stage 2, in which the NE was 
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Table 11.2 Stages of the Agricultural Trade War: Payoffs in National 
Welfare 


Players: EC and United States 
Strategies: Percentage increases in existing protection on imports of agricultural goods; 
nondiscriminatory. 


Payoffs: Change in national welfare, as measured by EV (in 1977 U.S. $ billion); NE payoffs in 
each stage shown in brackets. 


Stage EC US, 
1 20* 20* 
0 0 
— 20 —20 
—40 —40 
— 60 — 60 
— 80 —80 
— 100 — 100 
(0.42) (0.09) 
2 600 600 
500 500 
400 400 
300 300 
200* 200 
100 100* 
0 0 
(1.46) (—0.30) 
3 200 200 
150* 150* 
100 100 
50 50 
0 0 
(1.45) (—0.04) 
4 200 200 
175% L75F 
150 150 
125 125 
100 100 
(1.24) (—0.22) 


*The strategies with asterisks are those employed by each entity in the NE for that game. 


in the interior of the strategy space for both agents. We then refined the grid 
of pure strategies somewhat to provide a more accurate assessment of the 
NE. The outcome in stage 4 that we report as a trade war is the end point of 
this process. * 

We see from table 11.2 that in the final NE the EC would increase protec- 
tion 175 percent for a gain in welfare of U.S. $1.24 billion, and the United 
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States would increase protection by 175 percent for a welfare loss of U.S. 
$0.22 billion. These results again illustrate the basic point that Johnson (1954) 
was making: that retaliatory trade wars are not always losing propositions 
for all nations. In this case, we find that the EC wins and the United States 
loses, relative to the status quo. 

Table 11.3 reports some of the global effects of this agricultural trade war 
outcome. GNP falls slightly in all countries other than the EC and the United 
States, as does welfare. These changes are qualitatively consistent with the 
changes in the (commodity) terms of trade for each country. By improving 
their terms of trade sufficiently, the EC is able to gain on balance from the 
agricultural trade war and the United States is able to cut its losses. It is 
interesting to note that the NICs lose proportionately the most from this 
trade war, with a welfare loss of almost 1 percent of GNP and LDCs run a 
close second. The world welfare loss from this trade war is approximately 
U.S. $13 billion. 

Given that the EC and the United States raise their protection so much, 
and that the ODC, LDC, and NIC blocs lose so heavily, our assumption that 
other parties will not retaliate may appear to be inappropriate. However, the 
fact that these blocs lose from the trade war does not imply that they would 
do any better by retaliating. Whether or not they would do better is an open 
empirical matter for future research. 

Table 11.4 shows the impact of the trade war on the global production 
structure and factor allocation. Agricultural production falls in every country, 
with Canada and NICs bearing the largest percentage losses. The sectors 
that gain the most in production from the trade war are the nontraded sec- 
tors of the two protagonists: they provide the only immediately safe haven 
for the factors released by agriculture in these countries. There are several 
slight expansions of nonagricultural sectors in countries other than the United 
States and EC. 

The escalation of agricultural protection causes output of the agriculture 
sector as a whole to decline when protection is increased on all agricultural 
imports. While this outcome may seem startling, it results from both the 
particular experiment we analyze and the high level of aggregation in the 
model. Agricultural imports are important inputs to production in the highly 
aggregated agriculture sector, since it includes both primary agriculture and 
food processing. Escalation of protection can have the effect of contracting 
the production of the food-processing sectors whose input prices have 
increased. This decrease in output may exceed the increase in output of the 
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Table 11.3 Effects of Trade War on GNP and Welfare 


Base Change EV as % 
Region GNP in GNP EV of GNP 
EC 1683 0.8 1.24 0.07 
US. 2031 0.2 —0.22 —0.01 
Japan 773 —0.3 —0.27 —0.04 
Canada 198 —0.6 — 0.69 —0.35 
ODC 1900 —2.4 —3.01 —0.16 
OPEC 300 —0.4 — 0.47 —0.16 
NIC 493 —2.6 — 4.66 —0.95 
LDC 819 —2.5 — 4.95 — 0.60 
World —13.0 


import-competing parts of our highly aggregated agriculture sector. 

Table 11.5 shows the effect of the trade war on the structure of global 
agricultural trade. These results are excerpts from a complete sectoral break- 
down of the structure of trade listed in tables 11A.1 and 11A.2 in appendix 
A. The devastating effect that this trade war has on agricultural trade is 
evident from the negative entries in table 11.4. EC exports to the United 
States, ODC, OPEC, and LDCs decline heavily by U.S. $600 million, U.S. 
$280 million, U.S. $120 million, and U.S. $110 million, respectively, for a 
total decline of U.S. $1,170 million. U.S. exports to the EEC decline heavily 
by U.S. $1,410 million, and total exports decline by U.S. $1,790 million. 
Most of the effects on agricultural exports of other countries concern their 
trade with the United States and the EC. 

It is apparent from these results that other nations would have some incen- 
tive to retaliate against the two antagonists. Whether or not they could 
improve their lot by so retaliating is an open empirical question. We do not 
believe that it is politically feasible for these nations to coordinate their actions 
in any strategically effective manner, but that is also a matter open for con- 
jecture. These results also point to the basic bargaining strength that these 
terms of trade effects provide for the EC and the United States in global 
trade negotiations. 


Agricultural Trade Agreements 


The EC and the United States are two of the many actors in a multilateral 
trade agreement that is currently being launched under the auspices of the 
GATT: the Uruguay Round. Agriculture is one of the most important topics 
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Table 11.4 Effects of Trade War on Global Production Structure 


Production Labor Capital 
Percentage Percentage Percentage 
Region Sector Base Change change Change change Change change 
EC Agriculture 396 =7.7 = 1.9 =1.30 =1:9  —0:96. —2.0 
Mining 18 —0.1 —0.6 0.00 0.0 0.00 0.0 
Energy 107, ~—0:3 —0:3'"  —0!107 ~=—0:3' —0105) —0:3 
Nonmech. man. 554 —-1.7 -03 -0.41 -0.3 -—0.20 —0.4 
Mech. man. 317) a3 —0l4~  —0!44 | — 0:4), = 0109) 015 
Nontraded 1558 6.1 0.4 2.22 0.5 1.41 0.3 
U.S. Agriculture 474 —-3.8 -0.8 —0.49 -0.9 -0.39 —0:7 
Mining 5404 087 0810) 06) 0107 05 
Energy 18 —-0.1 -06 —-001 -0:2 -0.01 —=05 
Nonmech. man. 832 0.1 0.0 —0:06 —0.0 0.05 0.1 
Mech. man. AGA — 0A Onl ONS) SOFT 0.02 0.1 
Nontraded 2150 3.7 0.2 0.83 0.1 0.79 0.5 
Japan Agriculture 180) 5 —0:3\) 2 —0:2).) —0:08. —0:25 | 0025) — 051 
Mining 4 0.0 0.0 —0.01 -0.8 -001 -—0.7 
Energy 7 0.0 0.0 0.00 0.0 0.00 0.0 
Nonmech. man. A260 =0;0 ——0;02) —0;0 —0.02' ~—0:0 
Mech. man. 219 0.4 0.2 0.08 0.2 0.03 0.2 
Nontraded 730 0.0 0.0 0.02 0.0 0.01 0.0 
Canada Agriculture 2B ae) S86) 9 SOI Ssh SOKO 9 Sahl 
Mining 16 0.2 1e3 0.06 12 0.05 1.2 
Energy 8 0.2 2.6 0.03 1.4 0.03 1.6 
Nonmech. man. 132 0.1 0.1 0.03 0.1 0.00 0.0 
Mech. man. 36 0.3 0.8 0.06 0.7 0.02 itil 
Nontraded 200° —0:1 =0:1 —0)01, =050" > —0/03))—07 
ODC Agriculture 9837 — 2:0) =0:2) 9 —0337 = 093) 70:34) 022 
Mining 137 0.3 0.2 0.13 0.2 0.04 0.2 
Energy 44 0.1 0.2 0.03 0.2 0.01 0.2 
Nonmech. man. 1456 0.7 0.0 0.07 0.0 0.03 0.1 
Mech. man. 321 0.4 0.1 0.15 0.1 0.03 0.2 
Nontraded 1373 0.4 0.0 —0:02 —0:0 0.19 0.1 
OPEC Agriculture (=i S15 =O Sie SO S1ky 
Mining 23 —0.1 =A — 0:01 03) ee OF05n e085 
Energy 205 1.0 0.5 0.01 0.5 0.38 0.5 
Nonmech. man. suey Sis) 7 =O} 0.00 0.0 —0.03 —0.4 
Mech. man. 13 0.0 0.0 0.01 O42 O10 083 
Nontraded Aly =O.i OM 0.19 0.4 —0.16 —0.4 
NIC Agriculture M5 — 2:9 200189) 2:0 04785 2.0 
Mining 27 0.3 ei 0.08 1E3 0.10 123 
Energy 10 0.1 1.0 0.02 1.0 0.02 1.0 
Nonmech. man. 290 12 0.4 0.22 0.4 0.11 0.4 
Mech. man. 61 0.3 0.5 0.06 0.5 0.05 0.6 


Nontraded 402 0.1 0.0 0.01 0.0 0.01 0.0 
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Table 11.4 continued 


Production Labor Capital 
Percentage Percentage Percentage 
Region Sector Base Change change Change change Change change 
LDC Agriculture 491 -2.3 -05 -1.20 -0.5 -014 —-0.6 
Mining 42 0.5 1.2 0.21 12 0.10 5 | 
Energy 17 0.1 0.6 0.05 0.8 0.03 0.9 
Nonmech. man. 474 Za 0.4 0.46 0.5 0.06 0.4 
Mech. man. 19 -—0.2 —1.0 —0.02 —0.8 -—0.01 —1.9 
Nontraded 512 0.7 0.1 0.51 0.2 -0.04 -0.1 


in these negotiations. We ask here if our noncooperative trade war results 
have any implications for these cooperative negotiations. For concreteness, 
we focus on the set of possible bilateral agreements that the EC and the 
United States could negotiate, keeping in mind the results of their agricul- 
tural trade war. 

Two possible disagreement points can be considered. One corresponds to 
the status quo, and thus generates zero welfare or production improvements 
for each country. We can then identify the Nash (1950) solution to the bar- 
gaining problem. An alternative disagreement point could be the noncooper- 
ative NE that was computed earlier; employing this NE as a threat could lead 
to quite a different outcome of the bargaining problem (in the spirit, if not the 
letter, of Nash [1953]).* 

Given the disagreement outcome, it can be shown that the Nash solution 
(hereafter NS) is the outcome from the feasible set that maximizes the prod- 
uct of the utility gains of each agent relative to the disagreement outcome 
(see Rapaport 1970, 104ff., for an elementary exposition). In our case we 
identify the utility of an agent with the values of welfare that were employed 
previously. 

The set of possible agreement points will be all of the possible policy 
settings considered in all stages of each trade war. Thus, rather than viewing 
these payoff matrices as the normal form of a noncooperative game (and 
solving for the NE) we view them as possible agreement points (and solve 
for the cooperative NS). For simplicity we restrict agreements to the set of 
pure strategy combinations, and assume that no direct transfers (i.e., side- 
payments) between the two countries are allowed. 

If the disagreement point is assumed to be the status quo, leading to a 
welfare change of zero for both nations, the NS involves the EC increasing 
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Table 11.5 Effects of Trade War on Structure of Global Agricultural Trade 
(change in gross exports [in U.S. $ billions]) 


Importing Region 
Region EC WS: Japan Canada ODC OPEC NIC LDC 
EC 0.000 —0.600 -—0.020 —0.020 —-—0.280 -—0.120 -—0.020 —0.110 
WS: — 1.410 0.000 —0.070 —0.040 —0.030 —0.050 -—0.110 —0.080 


Japan —0.030 —0.130 0.000 0.000 0.000 0.000 0.000 0.000 
Canada —0.270 —0.460 0.000 0.000 0.010 0.000 —0.010 0.030 


ODC —0.840 —0.860 0.000 0.000 0.000 OLOLONS 020350) 05120 
OPEC —0.:330 —0:300 0.000 0.000 0.000 0.000 —0.190 —0.220 
NIC = 157) AU 0.040 0.020 0.060 0.060 0.000 0.000 


LDC —2.200 —0.910 0.030 0.000 0.100 0.100 —0.040 0.000 


agricultural protection by 50 percent and the United States increasing it by 
100 percent, for welfare payoffs of U.S. $0.76 billion and U.S. $0.55 billion, 
respectively. Note that these cooperative payoffs are much better for the EC 
and United States than the noncooperative trade war outcome. 

Now assume that the disagreement point is the noncooperative NE of the 
entire efficiency trade war considered earlier. This NE leads to a welfare 
gain of U.S. $1.24 billion for the EC and a welfare loss of U.S. $0.22 billion for 
the United States. Figure 11.1 displays the entire feasible set of agreement 
points, where a feasible point is one that is a Pareto improvement relative to 
the disagreement point. Recall that free trade is one of the possible coopera- 
tive outcomes considered, although it is not feasible in this sense. Note also 
that many of the feasible agreement points are Pareto-dominated by other 
agreement points. 

The Nash solution is on the frontier of the set of feasible agreement points, 
and involves the EC and the United States setting agricultural protection 100 
percent higher than currently. In the NS, the EC gains U.S. $1.44 billion and 
the United States gains U.S. $0.20 billion. The welfare losses for other coun- 
tries are all less than 1 percent of their respective GNPs. 


Escalation of Agricultural Trade Wars 


The battle lines of the trade war considered so far have been limited in 
geographic and sectoral terms. Only the EC and the United States are 
assumed to engage in retaliatory trade policy actions, and the only actions 
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Figure 11.1 Transparent Negotiation Set: EC and United States 
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they consider are with respect to agricultural protection. The possibility that 
such a trade war will escalate is a serious one in the eyes of many commen- 
tators, and has clearly added a note of urgency to the need for multilateral 
consideration of agricultural policies in the Uruguay Round. Hathaway (1987, 


4) 


argues this point convincingly: 


The experience of the 1980s has shown the extent to which agricultural 
trade tensions can erupt into wider arenas and other areas of international 
cooperation. This is not new. Many still remember the famous chicken war 
between the United States and the European Community (EC) in the 
1960s, which threatened all trade and political cooperation among NATO 
allies. During the 1980s, Japan-U.S. relations have been increasingly 
strained over agricultural trade issues. In the 1980s we have seen a steady 
escalation in policy actions designed to offset the actions of others that are 
asserted to be unfair. Countries too small or too weak economically to 
engage in trade wars have seen their export earnings plummet and their 
economies crumble from the side effects of two years of guerrilla trade 
warfare between the United States and the EC in international grain mar- 
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kets. Unless some kind of permanent settlement can be reached, pros- 
pects are that these actions will increase. 

However unimportant agricultural trade issues appear to many persons, 
especially in industrial economies, such chronic difficulties on these issues 
erode cooperation on other international problems. Australia has ques- 
tioned its continued commitment to U.S. defence installations because of 
U.S. agricultural subsidies. U.S. credibility on Caribbean Basin develop- 
ment has been undermined by the U.S. sugar import policy. Just as war is 
too important to be left to generals, agricultural policy —especially as it 
affects trade —has become too important to be left to ministers of agricul- 
ture. The importance of completing a successful trade round that disarms 
trade disputes in agriculture extends beyond agriculture. 


Hathaway (1987, 21) also argues that the possibility of such an agricultural 
trade war escalation is one of three major reasons that the new round 
of GATT negotiations attempts some fundamental reform in the area of 
agriculture. 

What would be the effects of a full-blown trade war conducted with across- 
the-board protection on all imports as the policy variable? Harrison and 
Rutstr6m (1988) have conducted just such a trade war between the EC, the 
United States, and Japan using the Whalley model employed here. They find 
that in the NE of this game the EC would increase protection 1,100 percent 
for a gain in welfare of U.S. $14.20 billion, the United States would increase 
protection by 1,800 percent for a welfare gain of U.S. $7.44 billion, and Japan 
would increase protection by only 200 percent for a welfare loss of U.S. 
$16.20 billion. These results yet again illustrate the basic point made by 
Johnson (1954): that retaliatory trade wars are not always losing proposi- 
tions for all nations. 

In this NE, GNP falls heavily in all countries other than the EC and the 
United States, as does welfare. These changes are qualitatively consistent 
with the changes in the (commodity) terms of trade for each country. By 
improving their terms of trade sufficiently, the United States and EC are able 
to gain on balance from the trade war. It is interesting to note that the NICs 
lose proportionately the most from this trade war, with a welfare loss of over 
10 percent of GNP. 

For the purposes of comparison with traditional cost-of-protection mea- 
sures, Harrison and Rutstrém (1988, table 3) also report the welfare effects 
of trilateral and global free trade (across-the-board). The stylized outcome 
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from global abolition is striking. Developing countries are significant losers 
and developed countries significant gainers. This outcome results from the 
current high level of trade barriers in place in developing countries. A simi- 
larly striking result is obtained when we consider a trilateral abolition of 
protection by the “Gang of Three’ —the EC, the United States, and Japan. 
In this case the balance sheet of gainers and losers is reversed: the devel- 
oped countries are significant losers and the developing countries significant 
gainers. 

From a global perspective, however, the total effects of the two free trade 
policies are about the same: the world gains by U.S. $30-—40 billion, or 
0.3—0.5 percent of global GNP, from abolishing protection. By comparison, 
the global effects of protection using the retaliatory NE as the reference 
point are staggering: the world loses by U.S. $265 billion, or 3.2 percent of 
global GNP. These results add force to the argument that escalation of an 
agricultural trade war could be a very serious matter indeed. 


Alternative Perspectives 


We appreciate that our approach and our results are not definitive. The ques- 
tion of strategic agricultural trade policy is a complex and subtle one, and we 
seek only to make a conceptual contribution to the understanding of that 
question. It is appropriate, therefore, for us to discuss briefly a number of 
alternative ways in which our approach could be formulated or interpreted. 


Alternative Payoffs 


An alternative exercise to the foregoing would be to study the same kind of 
trade war using different measures of the payoffs to nations. For example, it 
is strongly arguable that the United States and the EC are not concerned 
with broad measures of national welfare when engaging in the current agri- 
cultural trade war. Rather, one could imagine that they are concerned with 
their respective agricultural lobbies. One way to approximate this in the 
current model is to suggest that governments use the level of domestic 
agricultural production as the payoff in this agricultural trade war game.° 
We interpret this substitution as representing the effects of conducting 
agricultural trade policy on a nonefficient basis: the government ignores the 
direct effect of its policies on welfare. Table 11.6 contains the single stage 
of this game and tables 11.7 and 11.8 present the effects. The results are 
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Table 11.6 One Stage of the Agricultural Trade War: Payoffs in Agriculture 
and Food Production 


Players: EC and U.S. 

Strategies: Percentage increases in existing protection on imports of agricultural goods; 
nondiscriminatory. 

Payoffs: Domestic production of agriculture and food (in 1977 U.S. $ billion); NE payoffs in 
this stage shown in parentheses. 


Stage EC WS: 
1 20 20 
0 0 
—20 —20 
—40 — 40 
—60 — 60 
— 80 — 80 

— 100* — 100* 

(401.6) (477.7) 


*Denotes NE. 


staggering, especially in comparison with those of the (efficiency) agricul- 
tural trade war. We locate a NE in which each of the EC nations and the 
United States abolish agricultural protection completely. It appears to be in 
the strategic self-interest of each country to do the right thing by the rest of 
the world. Although the welfare effect on the EC and the United States is 
minus U.S. $5.92 billion and minus U.S. $2.09 billion, respectively, the global 
welfare gain is U.S. $7.8 billion. 


An Alternative Instrument 


Another alternative to our basic formulation is to analyze the effects of a 
trade war in which the “instruments” (i.e., strategies) available to each coun- 
try are the levels of agricultural production subsidies provided to producers. 
Given the Armington structure of intermediate production and demand in the 
GE model we use, tariffs and production subsidies are radically different in 
their direct effects on producer prices in the country imposing them. For 
example, a 10 percent tariff imposed by the EC on imports of U.S. agricul- 
ture will only affect EC producers’ prices to the extent that domestic agricul- 
tural goods are good substitutes for imported agricultural goods. In con- 
trast, a 10 percent production subsidy immediately drives a 10 percent wedge 
between the producer price and consumers’ prices everywhere in the world. 

To illustrate this point we analyzed the effects of offering a 33 percent 
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Table 11.7 Effects of the Alternative Trade War on Global Production 
Structure 


Region 
EC 


US. 


Japan 


Canada 


ODC 


OPEC 


NIC 


Sector 
Agriculture 
Mining 
Energy 


Nonmech. Man. 


Mech. Man. 
Nontraded 
Agriculture 
Mining 
Energy 


Nonmech. Man. 


Mech. Man. 
Nontraded 
Agriculture 
Mining 
Energy 


Nonmech. Man. 


Mech. Man. 
Nontraded 
Agriculture 
Mining 
Energy 


Nonmech. Man. 


Mech. Man. 
Nontraded 
Agriculture 
Mining 
Energy 


Nonmech. Man. 


Mech. Man. 
Nontraded 
Agriculture 
Mining 
Energy 


Nonmech. Man. 


Mech. Man. 
Nontraded 
Agriculture 
Mining 
Energy 


Nonmech. Man. 


Mech. Man. 
Nontraded 


Production Labor Capital 
Percentage Percentage Percentage 
Change change Change change Change change 
21.2 5.4 3.49 Bik 2.85 5.9 
1.8 10.1 0.11 9.9 0.30 =:10.8 
11.2 10.5 2.58 10.4 L563" 106 
20.4 3.7 4.82 35 2.32 4.2 
25.4 8.0 8.73 7.9 1.66 8.8 
2.0 —3.4 =-19.74 -40 —=TEIg—2o 
39.1 8.3 5.16 9.3 3.97 ff) 
4.2 ti 13 8.2 0.96 is 
0.7 4.0 0.23 4.5 0.08 3.9 
0.5 0.1 0.98 05 -055 —13 
1.6 0.3 1.05 0.8 -0.25 -1.4 
—38.6 -18 -—-874 -10  -832 —48 
6.1 3.4 1.68 3.4 0.52 3.4 
0.1 2.6 0.03 2a 0.04 2.6 
=—0.1 —1.5 0.00 0.0 6 -0.01 =—0:4 
—0.3 -0.1 -0.06 -0.1 -001 —=0.0 
—-5.4 —-2.5 -107 -25 -0.38 =2.4 
-13 -0.2 -0.59 -0.2 —-—017 —O1 
7.6 34.1 1.90 33.9 0.77" 345 
2.3 -14.7 -0.73 -14.8 —0.59  —=147 
—-1.2 -15.6 -0.35 —15.8 -—0.28 —15.4 
—0.8 -06 -023 -0.7 -—O0)03)—Ui 
-2.9 -82 -0.70 -84 -0.14 —-7.9 
0.9 0.5 0.11 0.2 0.27 0.9 
23.6 2.4 4.28 2.9 4.03 2,3 
—3.2 -2.3 -1.37 —-2.3° §=—O47ee=ay 
-0.9 -2.0 -0.36 -19 -0.12 -2.2 
—-5.9 =-0:4 =-0:56 -0.3 =—O377 Sat 
—4.3  —1.3 °=1.65 -1.2 —O:}3f=2e 
—5.4 -0.4 -0.38 =-0.1 —=2 197 
12.2 16.4 2.04 14.6 1.50 9192 
ileal 4.9 0.13 Sah) 0.54 5.2 
—10:7 -5.2 “=014 -6.5 —4080e-a2 
2:5 22 —0:01 -—0.1 0.32 4.0 
0.1 0.7 =006 —2:3 0.09 2.4 
0.8 0.5 —-195 -4.4 1.56 4.0 
22.4 15:5 3.06 15.6 61077 15.5 
-2.6 -9.8 -0.59 -9.5 -0.75 —-9.5 
=0,7.. —6:7.. —0:13. —68  —O)145e 7a 
-8.8 -3.0  —-162 -3.0 -0.78 —-3.1 
-2.7 -44 -0.52 -4.3 -0.40 -4.5 
=—0.6> -0:1 =017 =0.1 = —O05»5=02 
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Table 11.7 continued 





Production Labor Capital 
Percentage Percentage Percentage 
Region Sector Base Change change Change change Change change 
LDC Agriculture 491 19.8 4.0 10.25 3.9 1.19 5d 
Mining 42 -4.2 -9.9 -1.70 -10.0 -0.86 —9.6 
Energy iV aleat —6.3 —-0.40 -6.1 —0.19 —5.8 
Nonmech. Man. 474 —18.3 =ah2) i902) An. —0:50 —=3.0 
Mech. Man. 19 1S 7.8 0.19 7.4 0.05 9.6 
Nontraded BA =O SA SO SIL 83 0.7 





production subsidy to EC agricultural producers. The effects are presented 
in tables 11.9, 11.10, and 11.11. One immediately notices two features of 
these results which contrast with those in which agricultural import restric- 
tions were the strategies. First, the EC suffers a serious welfare loss with 
the imposition of subsidies to domestic agriculture, whereas it enjoyed a 
healthy welfare gain when it (unilaterally) increased agricultural trade restric- 
tions. This result follows from the fact that the production-distorting effects 
of changes in the production subsidy are much stronger than those for unilat- 
eral changes in trade restrictions. In addition, there is a welfare-deteriorating 
terms of trade effect. In an environment such as this, strategic self-interest 
might well lead to unilateral abolition of subsidies to agriculture. 

The second observation relates to the quantitative impacts on trade vol- 


Table 11.8 Effects of the Alternative Trade War on Structure of Global 
Agricultural Trade (change in gross exports [in U.S. $ billions]) 


Importing Region 
Region EC U.S: Japan Canada ODC OPEC NIC LDC 
EC 0.000 6.550 0.390 0.350 3.490 1.460 0.330 1.640 
US. 23.590 0.000 0.740 0.430 0.230 0.380 1.180 0.780 
Japan 0.220 3.420 0.000 0.000 0.000 —0.010 0.030 0.000 
Canada 2.850 4.980 —0.020 0.000 0.040 —0.020 0.120 0.180 
ODC 9.700 9.660 0.120 0.030 0.000 —0.030 0.270 1.120 
OPEC 3.580 3.080 0.030 0.010 0.020 0.000 2.130 2.350 
NIC 12.560 10.030 -—0.300 —0.080 —0.400 —0.470 0.000 0.000 


LDC 19.030 7.460 -—0.200 —0.010 —0.750 —0.850 0.280 0.000 
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Table 11.9 Effects of EC Production Subsidy on Welfare and Terms 
of Trade 


Region Welfare (EV) Terms of trade 


EC —2.12 0.53 
US. 0.05 0.04 
Japan 0.22 0.09 
Canada 0.07 0.12 
ODC — 0.80 —0.43 
OPEC — 0.64 —0.33 
NIC —0.01 0.12 
LDC —1.91 — 0.26 
World —5.10 


umes and production. A 33 percent subsidy leads to a 28 percent increase in 
EC agricultural production, and an increase of almost 20 percent in EC agri- 
cultural exports. 

The difference between the results of the trade restrictions simulation and 
the subsidies simulation illustrates the general observation made earlier that 
the results of such Nash games will depend on the instruments which parties 
are allowed to use. Our results must be interpreted in the light of the fact 
that countries are assumed to use an instrument which has large terms of 
trade effects and relatively small domestic-distorting effects (because pro- 
tection is implicitly imposed on somewhat different commodities than those 
produced domestically). 


x Unilateral versus Multilateral Perspectives 


In the absence of a country having dominant strategies open to it, the strate- 
gic approach to trade policy that we adopt necessarily involves taking a mul- 
tilateral perspective when assessing what policies are in the self-interest of a 
country. Many people have argued, however, that such a perspective pro- 
vides individual countries with an excuse not to consider the welfare costs of 
esi policies. If liberalization is viewed as a concession to foreigners, 
then why unilaterally liberalize and forego the bargaining chip? Now that 
agriculture is formally slated for discussion during the current GATT multi- 
lateral trade negotiations, one might therefore expect countries to be reluc- 
tant to liberalize their domestic agricultural policies on a unilateral basis. 
Note that there is nothing wrong or irrational with a politician taking this 
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Table 11.10 Effect of EC Production Subsidy on Global Structure of 
Production 


Region 
EC 


WIS: 


Japan 


Canada 


ODC 


OPEC 


NIC 


Sector 
Agriculture 
Mining 
Energy 


Nonmech. Man. 


Mech. Man. 
Nontraded 
Agriculture 
Mining 
Energy 


Nonmech. Man. 


Mech. Man. 
Nontraded 
Agriculture 
Mining 
Energy 


Nonmech. Man. 


Mech. Man. 
Nontraded 
Agriculture 
Mining 
Energy 


Nonmech. Man. 


Mech. Man. 
Nontraded 
Agriculture 
Mining 
Energy 


Nonmech. Man. 


Mech. Man. 
Nontraded 
Agriculture 
Mining 
Energy 


Nonmech. Man. 


Mech. Man. 
Nontraded 
Agriculture 
Mining 
Energy 


Nonmech. Man. 


Mech. Man. 
Nontraded 


Production 


Percentage 


Labor 


Percentage 


Capital 


Percentage 


Change change Change change Change change 








82.3 20.8 14.32 20.8 10.11 20.8 
0.3 67 0.01 0.9 0.03 sit 
Ss Se SOLS SH eI SONS Za 22 
SO) OMA. ec Olin OC Omma als @ 
8.2 2.6 2.87 2.6 0.50 Pal 
Mare) lbh) eee Sally chasse) 
0.6 0.1 0.08 0.1 0.08 0.1 
Onl =A =O =O.1 =(O}Oil = Osi! 
a Onl SWS 0.00 0.0 0.00 0.0 
0.0 0.0 0.00 0.0 0.00 0.0 
= =0.0 = 005 = 00) 0.00 0.0 
0.1 CSO i ORO O50 0.02 0.0 
0.0 0.0 0.02 0.0 0.01 0.1 
0.0 0.0 0.00 0.0 0.00 0.0 
0.0 0.0 0.00 0.0 0.00 0.0 
Ih 0) 0.00 OL0 0: 01020 
0.0 0.0 0.00 0.0 0.00 0.0 
0.0 OO OO U0 0.00 0.0 
0.0 0.0 0.02 0.4 0.00 0.0 
Oe S09 OLN Ub OL OL 
0.0 0.0 0.00 0.0 0.00 0.0 
0.0 0.0 0.00 0.0 0.00 0.0 
0.0 OKO oe OO  SWh 0.00 0.0 
0.0 0.0 0.00 0.0 0.00 0.0 
0.2 0.0 0.02 0.0 0.02 0.0 
0.0 OO)  =O0.02 =—0.0 O01 =O. 
0.0 OO O07 =i HOO =O% 
= O%Se ee —0!0 0504) 0:0 a0; Ole O10) 
OA ON COL SOE 0:01 5 0m 
0.3 0.0 0.12 0.0 0.01 0.0 
0.2 0.3 0.03 0.2 0.02 0.3 
0.0 0.0 0.00 0.0 0.00 0.0 
= OE 0.00 OO SOU Oh 
= = (hil a ORO LU Oak 0.00 0.0 
0.0 0.0 0.00 0.0 0.00 0.0 
0.1 0.1 =O =O0) 0.04 0.1 
0.4 0.3 0.05 0.3 0.10 0.3 
Se SO SOKO SOL SOE 0 
0.0 0.0 0.00 0.0 0.00 0.0 
=i =—OM O02 S00 0.00 0.0 
0.0 0.0 0.00 0.0 0.00 0.0 
0.0 OL0 = 0502 se 00 0.01 0.0 


354 Consequences of Farm Support 


Table 11.10 continued 


Production Labor Capital 
Percentage Percentage Percentage 
Region Sector Base Change change Change change Change change 
LDC Agriculture 491 0.3 0.1 0.16 0.1 0.02 0.1 
Mining 42 0.0 0.0 0.00 0.0 0.00 0.0 
Energy il 0.0 0.0 0.00 0.0 0.00 0.0 
Nonmech. Man. 474 —-0.1 —0.0 —0.03 —0.0 0.00 0.0 
Mech. Man. 19 -0.1 -05 -001 —0.4 0.00 0.0 
Nontraded 512 —0.2 —0.0 —0.11 —-0.0 -—0.01 -0.0 


view. We may find the mercantilist underpinning of the argument intellectu- 
ally unattractive, but if that is the way I expect my negotiating opponents to 
view things, then I may as well do the best for myself given their attitude. If 
a country expects to gain more by using the possibility of liberalizing as a 
bargaining chip, then it would indeed be foolish to liberalize unilaterally. 

What is perhaps wrong with this argument is the assessment of the proba- 
bility of a net gain by using liberalization in the future as a bargaining chip. It 
will undoubtedly take many years for any type of multilateral agreement to 
come into effect, so the possible benefits of waiting for that agreement (and 
the accompanying multilateral liberalization) may not be worth the costs of 
keeping domestic policies in place in the interim. These are judgments that 
economists are not yet equipped to make, but should be. 

It is important to note also that unilateral liberalization is one of the options 
that we allowed the United States and the EC to adopt in our trade war. We 
did not take into account the possible future value of nonliberalization as a 
bargaining chip, and yet we find that these two entities would end up adopt- 
ing greater agricultural protection than they now do. This result could change, 
as we have repeatedly indicated, if we were to look at different formulations 
of the agricultural trade policy game (as we do above). 


Different Questions 


With our trade war simulations we have addressed the following question: If 
countries noncooperatively try to improve their own welfare, and are not 
subject to GATT bindings, what levels of agricultural protection could emerge 
in a strategic equilibrium? As we know from elementary games such as Pris- 
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Table 11.11 Effect of EC Production Subsidy on Global Structure of 
Trade (percentage change in trade) 


Exporting Importing Region 

COE 2000000 Sa eS 
sector EC US. Japan Canada ODC OPEC NIC LDC 
Exports of EC 

Sector 1 0.0 19.6 18.6 19.1 17.8 18.0 19.5 19.1 
Sector 2 0.0 = 11-33 =1.5 —1.3 —1.5 —1.6 =1.1 —1.7 
Sector 3 0.0 —1.8 —2.0 —1.8 —2.0 1200) —1.6 —2.1 
Sector 4 0.0 = 166 -1.7 —1.5 —1.6 =1.6 —1.3 -1.9 
Sector 5 0.0 — 189 —2.0 —1.8 —2.0 —2.1 —1.6 —2.1 
Capital 0.0 —2.0 —2.2 —2.0 = 773} =e —1.8 —2.4 
Exports of U.S. 

Sector 1 8.1 0.0 —0.2 0.3 —0.8 —0.7 0.6 0.3 
Sector 2 — 0.6 0.0 —0.2 0.0 —0:2 =0:3 0.3 —0.4 
Sector 3 =1.2 0.0 —0.2 0.0 —0.2 —0.3 0.2 —0.4 
Sector 4 =0'5 0.0 —0.2 0.0 =) =0.1 0.2 —0.5 
Sector 5 —1.0 0.0 —0.2 0.0 =0:2 =0:3 0.2 —0:3 
Capital —1.2 0.0 =0:2 0.1 =0:2 —0.3 0.2 =0.3 
Exports of Japan 

Sector 1 8.3 0.8 0.0 0.5 —0:7 —0.5 0.7 0.4 
Sector 2 —0.4 0.2 0.0 0.2 0.0 =—0.1 0.4 —0.2 
Sector 3 —1.0 0.2 0.0 0.2 0.0 =0:1 0.4 —0.2 
Sector 4 —0.3 0.1 0.0 0.2 0.1 0.1 0.4 —0.3 
Sector 5 —0.8 0.1 0.0 0.2 0.0 —0.1 0.4 =0.1 
Capital -1.1 0.2 0.0 0.2 —0:1 —0.2 0.4 —0.2 
Exports of Canada 

Sector 1 7.9 0.5 —0!3 0.0 —1.0 —0.8 0.4 0.1 
Sector 2 —0.6 —0.1 —0.2 0.0 —0.3 —0.4 0.2 —0.4 
Sector 3 -1.3 =0:1 —0.3 0.0 —0.3 = 0:3 0.2 —0.4 
Sector 4 —0.5 —0.1 —0.2 0.0 —0.2 —0.2 0.2 =015 
Sector 5 —1.0 -0.1 —0.2 0.0 =0.2 =0:3 0.2 —0.3 
Capital -1.3 —0.1 —0.2 0.0 —0.3 —0.4 0.2 —0.4 
Exports of ODC 

Sector 1 8.3 0.9 0.0 0.4 0.0 —0:5 0.7 0.4 
Sector 2 —0.3 0.3 0.1 0.3 0.0 0.0 0.5 —0.1 
Sector 3 —0.9 0.2 0.0 0.3 0.0 0.0 0.5 —0.1 
Sector 4 —0.2 0.2 0.1 0.3 0.0 0.1 0.5 —0.2 
Sector 5 —0.7 0.2 0.1 0.3 0.0 0.0 0.4 0.0 
Capital —1.0 0.3 0.1 0.4 0.0 0.0 0.5 0.0 
Exports of OPEC 

Sector 1 8.3 0.9 0.0 0.5 = O17 0.0 0.7 0.4 
Sector 2 —0.3 0.3 0.1 0.4 0.1 0.0 0.6 0.0 
Sector 3 —0.9 0.3 0.1 0.4 0.1 0.0 0.6 0.0 


Sector 4 =O 0.2 0.1 0.3 0.1 0.0 0.5 —0:2 
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Table 11.11 continued 


Exporting Importing Region 

region dnd 9 ee See 
sector EC U.S. Japan Canada ODC OPEC NIC LDC 
Sector 5 —0.6 0.2 0.2 0.4 0.2 0.0 0.5 0.1 
Capital —0.9 0.4 0.2 0.4 0.1 0.0 0.6 0.0 
Exports of NIC 

Sector 1 led 0.4 —0.5 —0.1 -1.1 -1.0 0.0 0.0 
Sector 2 —0.8 —0.2 —0.4 —0.2 —0.5 —0.6 0.0 —0.6 
Sector 3 —1.4 —0.2 —0.4 —0.2 —0.5 —0.5 0.0 —0.6 
Sector 4 —0.7 —0:3 —0.4 —0.2 —0.4 —0.4 0.0 —0.7 
Sector 5 —1.2 —0.3 —0.4 —0.2 —0.4 -0.5 0.0 —0.5 
Capital —1.5 —0.2 —0.4 —0.2 —0.5 —0.6 0.0 —0.6 
Exports of LDC 

Sector 1 8.3 0.9 0.0 0.3 —0.7 —0.5 0.7 0.0 
Sector 2 —0.4 0.2 0.0 0.3 0.0 —0.1 0.5 0.0 
Sector 3 —1.0 0.2 0.0 0.3 0.0 0.0 0.4 0.0 
Sector 4 —0.3 0.2 0.1 0.3 0.1 0.1 0.4 0.0 
Sector 5 —1.1 —0.3 —0.3 —0.2 —0.3 —0.4 0.0 0.0 
Capital —1.0 0.3 0.1 0.4 0.0 0.0 0.5 0.0 


oner’s Dilemma, there is absolutely no presumption that noncooperative stra- 
tegic (Nash) equilibria lead to Pareto-efficient outcomes. It is possible for 
countries to change the rules of the trade liberalization game so as to encour- 
age such efficient outcomes, but those types of changes are not considered 
here. Indeed one can interpret many of the provisions of the GATT as crude 
attempts to develop such rules; see, for example, McMillan (1986). Chang- 
ing the rule of a game so as to bring about certain outcomes that are (socially) 
preferred is a different question from determining what outcomes could 
emerge from a certain specified set of rules. 

It is also important to realize that we are not modeling the way that coun- 
tries negotiate now. There are many types of constraints on the propensity 
of countries to engage in the type of retaliatory policy-making that is implied 
by our trade war. These constraints range from the most mundane of legali- 
ties (e.g., GATT bindings) to grander geopolitical considerations. 


Repeated Games 


We have deliberately chosen to model a very simple game. One feature of 
the game that might cause some concern about the general validity of our 
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results is the fact that we have analyzed a one-shot or static game that is not 
repeated. How would our results change if we viewed the game analyzed 
here as just one stage (one year) in a repeated game between the same 
players over several stages (multiple years)? The theory of repeated games 
is much more complicated than the theory of single stage games, and the 
possible equilibria of the repeated game typically much larger: see Benoit 
and Krishna (1985), Fudenberg and Maskin (1986), and Abreu (1988) for 
important contributions. 

The so-called Folk Theorem of repeated games says that many possible 
equilibrium outcomes are possible in the repeated game that may not be 
equilibria of the single-stage game. The essential idea behind this is that 
players can devise “punishment rules” to impose on any player that deviates 
from any prescribed equilibrium path of the repeated game. The only paths 
that cannot be protected with these sorts of punishments are paths in which 
one player gets worse than he could even if all of the other players cooper- 
ated in punishing him the most (the player’s “minimax outcome’). 

The reason that this result is important, in the present context, is that it 
provides one possible way in which Pareto-preferred multilateral liberaliza- 
tion strategies might come about even if they are not NE in a single stage 
game. If one country deviates from this liberalization strategy, the other 
players enact punishments that make the would-be deviant worse off than if 
he deviated without any such punishments being invoked. It can be argued 
that many of the provisions of the GATT can be interpreted in this way —as 
prescribed punishment rules for nations that deviate in certain ways. 

Is this another case in which game theory allows one to prove any results 
one likes, without any possibilities being ruled out? Not quite. For simplicity 
we concentrate on the case in which the game is to be repeated a finite 
number of times; this number may be arbitrarily large, but it must be finite. 

First it should be noted that one of the equilibria of the repeated game will 
always be just to repeat the single stage NE. This is called “the trivial equi- 
librium” by game theorists, not because it is uninteresting, but because it is 
stationary and perhaps an obvious equilibrium. However, even though it is 
obvious from a formal point of view it provides a natural benchmark for 
analysis. Second, if the single stage NE is unique then the only equilibrium of 
the repeated game is this trivial equilibrium. This is a very important result, 
emphasized by Benoit and Krishna (1985, 910) and Moreaux (1985). The 
simple logic behind this result is as follows. In the last period the players will 
not deviate from the single stage NE, since the only reason to deviate from a 
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NE (in earlier periods) and forgo some expected payoff is to punish some 
other player for deviating. That is, to threaten to punish someone by under- 
taking an action that causes me to forgo some expected payoff in the final 
period is not credible. When we actually get to the last period you will not 
expect me actually to undertake my threat, since the game ends in that 
period. (Formally, we are evaluating perfect equilibria of the repeated game. ) 

Now consider the next-to-last period of the repeated game. What can I 
use as a threat to stop you deviating in this period? I cannot threaten to 
punish you in the final period by the above logic, and you are aware of that! 
All I can credibly threaten you with is that I will play my NE strategy in the 
final period. Hence nobody can be punished if they deviate in the next-to-last 
period, since it is in nobody else's best interest to punish them in the last 
period. If no player can be punished for a deviation in the NE, each player 
will do what is in his best interest to do in each period. That is just a definition 
of the single stage NE. So we have proved the result that the only equilib- 
rium of the repeated game is in fact the trivial NE of the single stage game. 

The reason that this argument is so important here is that all of the games 
that we have studied had unique NE in their single stages. Hence we know 
that the only equilibrium of the repeated game is the outcome we found as 
the NE of the single stage game. (Note that the NE only has to be unique in 
terms of the payoffs it generates for all players; there could be any number of 
NE strategy combinations as long as they all generate the same unique payoff 
vector. ) 

We do not want to claim that the only repeated game of interest is the 
finite horizon complete-information game we study here. If the time horizon 
is infinite or there exists some uncertainty about the payoffs (for example), 
the Folk Theorem does indeed open up a Pandora's box of possible equilib- 
rium outcomes over time. The empirical relevance of these possibilities is 
not yet established, however, and they provide a flimsy basis for rationalizing 
a multilateral liberalization strategy as the equilibrium of some repeated game. 


Sensitivity Analysis 


Finally, we can ask how sensitive are our results to the particular model 
assumed to generate our payoff matrices? Elsewhere we have argued stren- 
uously for the ritual systematic evaluation of the sensitivity of a given model 
to variations in key parameters, especially elasticities (see Harrison et al. 
1987). Conducting such a sensitivity analysis with the model we use would 
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not change our basic qualitative results, although of course the particular 
numbers would change slightly. 

The same logic compels us to examine sensitivity to a complete change in 
model. As a further illustration of our approach, we consider the use of the 
agricultural model of Tyers and Anderson (1988a; 1988b). This model has 
several advantages for our purposes, not the least being a detailed modeling 
of agricultural policies and storage activities in an explicit manner. Moreover, 
it has been widely cited in the current policy debate. It does not model 
general equilibrium interactions, however, and welfare measures in particu- 
lar are based on partial equilibrium evaluations of consumer and producer 
surplus for agriculture only. 

Table 11.12 presents the payoff matrices for two simple games that are 
based on simulations reported from Tyers and Anderson (1988a, table 5). 
Game 3 uses Net Economic Welfare to measure payoffs, this being their 
analogue to our welfare measure. Game 4 uses Producer Welfare to measure 
payoffs, on the grounds (discussed earlier) that nations are not conducting 
agricultural policy for the benefit of their citizens but for the narrow benefit 
of sectional agricultural lobby interests. This measure of producer welfare is 
in many respects more appropriate than the measure used in the game we 
studied in tables 11.6—11.8 (we used agricultural production as a proxy for 
producer welfare). Their simulations refer to the effects on these variables 
in 1980-1982, expressed in billions of 1985 U.S. dollars. 

One important qualification to these results concerns the interpretation of 
the cell in the payoff matrices corresponding to joint abolition by the United 
States and the EC. Tyers and Anderson (1988a) report only the results of a 
multilateral liberalization by All Industrial Market Economies, which includes 
Japan, EFTA, Canada, and Australia. Therefore, this cell will only approxi- 
mate the correct value roughly.® 

The NE of these games are transparent. In game 3 the pure strategy NE 
is for both countries to liberalize, and in game 4 for both countries to do 
nothing. Note that these are exactly the opposite of the qualitative results 
that we obtained earlier. 

These results do suggest, as we have repeatedly argued, that our results 
are dependent on the model that one uses, the motivating force behind agri- 
cultural policy (broad notions of welfare or narrow sectional notions), and the 
nature of the instruments that policymakers have at their disposal. Intervention 
in the Tyers-Anderson model represents both trade and domestic distortions. 

This is not the place to undertake a critical comparative evaluation of the 
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Table 11.12 Agricultural Trade Games Based on the Tyers-Anderson 
Model 


Game 3: Net Economic Welfare as the payoff 


EC payoffs U.S. payoffs 
rs USs* Use us’ 
ECN 0.0 —0.9 0.0 3.2 


EC‘ 8.9 7.9 =e 2.7 


Game 4: Producer Welfare as the payoff 


EC payoffs U.S. payoffs 
(US US USA wise 
ECN 0.0 ayes 0.0 —16.9 


EC* =47.3 =35.3 11.6 0.2 


two models used here. Each has its strengths and weaknesses for different 
questions. To claim that one or the other is more realistic for present pur- 
poses is an egregious exercise in polemics. Our contribution to that debate 
will take the form of constructing new general equilibrium models of global 
agricultural trade policy that allow for the specific forms of intervention used in 
agriculture and the lobbying forces that underlie policy formation in this field. 


Conclusions 


We illustrate a conceptual and quantitative approach to the analysis of agri- 
cultural trade wars. As we have emphasized throughout, the “wars” ana- 
lyzed here are highly stylized representations of actual conflict. We do, how- 
ever, illustrate the importance of several considerations to the outcome of 
the trade war: (1) the instruments available to the policymaker, (2) the objec- 
tives of the respective policymakers, (3) the game theoretic solution concept 
used, and (4) the features of the numerical model used for evaluating payoffs. 
Our results suggest that international agreements such as the GATT are 
most important to the elimination of trade restrictions in situations in which 
the strategic self-interest of parties does not lead them to unilaterally liberal- 
ize. At the same time we give an example where strategic self-interest could 
lead to unilateral liberalization. 


Appendix A 
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Table 11A.1 Effects of Trade War on Global Structure of Trade: Change 


in Trade (in U.S. $ billion) 


Exporting 
Region and 
Sector EC WS: Japan 


Exports of EC 

Sector 1: 0.000 -—0.600 —0.020 
Sector 2: 0.000 0.000 —0.010 
Sector 3: 0.000 —0.010 0.000 
Sector 4: 0.000 —0.060 —0.070 
Sector 5: 0.000 —0.050 —0.040 
Capital: 0.000 0.000 —0.020 


Exports of U.S. 

Sector 1: -—1.410 0.000 —0.070 
Sector 2: 0.040 0.000 —0.060 
Sector 3: 0.010 0.000 —0.020 
Sector 4: 0.100 0.000 —0.030 
Sector 5: 0.130 0.000 —0.020 
Capital: 0.000 0.000 —0.050 


Exports of Japan 

Sector 1: —0.030 —0.130 0.000 
Sector 2: 0.000 0.000 0.000 
Sector 3: 0.000 0.000 0.000 
Sector 4: 0.080 0.120 0.000 
Sector 5: 0.180 0.300 0.000 
Capital: 0.000 0.000 0.000 


Exports of Canada 

Sector 1: —0.270 —0.460 0.000 
Sector 2: 0.060 0.130 0.000 
Sector 3: 0.000 0.090 0.000 
Sector 4: 0.040 0.200 0.000 
Sector 5: 0.010 0.260 0.000 
Capital: 0.000 0.000 0.000 


Exports of ODC 

Sector 1: —0.840 —0.860 0.000 
Sector 2: 0.310 0.020 —0.010 
Sector 3: 0.070 0.000 —0.100 
Sector 4: 1.060 0.130 0.000 
Sector 5: 0.560 0.080 0.000 
Capital: 0.000 0.000 0.000 


Exports of OPEC 
Sector1: -—0.330 —0.300 0.000 
Sector 2: 0.020 0.010 0.000 


Importing Region 
Canada ODC 
—0.020 —0.280 
0.000 —0.050 
0.000 —0.170 
—0:050° —1.150 
—0.040 —0.700 
— 0.010 0.000 
—0.040 —0.030 
—0,030 —0:010 
— 0.010 0.000 
—0.130 —0.080 
—0.260 —0.100 
— 0.040 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.020 
0.000 0.020 
0.000 0.000 
0.000 0.010 
0.000 0.010 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
— 0.010 0.000 
0.000 0.000 
— 0.010 0.000 
0.000 0.000 
0.000 0.000 


OPEC 


— 0.120 
0.000 
— 0.010 
— 0.310 
— 0.380 
0.090 


— 0.050 
0.000 
0.000 

— 0.050 

— 0.100 

— 0.240 


0.000 
0.000 
0.000 
0.020 
0.030 
0.000 


0.000 
0.000 
0.000 
0.010 
0.010 
0.000 


0.010 
0.000 
0.000 
0.010 
0.010 
0.070 


0.000 
0.000 


NIC 


— 0.020 
0.000 
0.000 

— 0.250 

— 0.380 
0.000 


— 0.110 
— 0.110 
— 0.030 
— 0.200 
— 0.280 

0.000 


0.000 
— 0.010 
0.000 
— 0.160 
— 0.140 
0.000 


— 0.010 
— 0.020 
0.000 
— 0.020 
— 0.010 
0.000 


— 0.030 
— 0.030 
— 0.100 
— 0.060 
— 0.070 

0.000 


— 02190 
— 0.080 


LDC 


— 0.110 
— 0.080 

0.000 
— 0.600 
— 0.500 
— 0.010 


— 0.080 
— 0.160 

0.000 
— 0.100 
— 0.110 
— 0.060 


0.000 
— 0.020 
0.000 
— 0.230 
— 0.050 
0.000 


— 0.030 
— 0.010 
0.000 
0.000 
0.000 
0.000 


— 0.120 
— 0.030 

0.000 
— 0.060 
— 0.020 
— 0.030 


— 0.220 
— 0.080 
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Table 11A.1 continued 





Exporting Importing Region 
Region and eS SSS eee 
Sector EC US: Japan Canada ODC OPEC NIC LDC 





Sector 3: 1.040 0.470 —0.100 -—0.020 —0.030 0.000 —0.160 -—0.150 
Sector 4: 0.020 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sector 5: 0.000 0.000 0.000 0.000 0.000 9.000 0.000 0.000 
Capital: 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 


Exports of NIC 

Sector 1: -—1.570  -—1.320 0.040 0.020 0.060 0.060 0.000 0.000 
Sector 2: 0.140 0.020 0.030 0.000 0.000 0.010 0.000 0.000 
Sector 3: 0.000 0.050 0.010 0.010 0.010 0.010 0.000 0.000 
Sector 4: 0.330 0.440 0.050 0.050 0.090 0.030 0.000 0.000 
Sector 5: 0.070 0.160 0.010 0.010 0.020 0.010 0.000 0.000 
Capital: 0.000 0.000 0.060 0.030 0.000 0.400 0.000 0.020 


Exports of LDC 

Sector 1: —2.200 —-—0.910 0.030 0.000 0.100 0.100 —0.040 —0.000 
Sector 2: 0.170 0.050 0.050 0.000 0.020 0.050 —0.010 0.000 
Sector 3: 0.010 0.000 0.050 0.000 0.000 0.020 0.000 0.000 
Sector 4: 0.730 0.350 0.030 0.010 0.160 0.040 —0.010 0.000 
Sector 5: 0.020 0.010 0.000 0.000 0.000 0.000 0.000 0.000 
Capital: 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 





Table 11A.2 Effects of Trade War on Global Structure of Trade: 
Percentage Change in Trade 


Exporting Importing Region 

kesiona0d  ————————— ee eee 
Sector EC US. Japan Canada ODC OPEC NIC LDC 
Exports of EC 

Sector 1: 0.0 —35.4 —5.9 —6.2 —5.6 —5.6 —9.2 -8.1 

Sector 2: 0.0 0.2 —2.2 —2.1 —2.0 —1.9 —5.0 —3.8 

Sector 3: 0.0 —0.9 —2.7 —2.6 —2.5 —2.5 —5.4 —4.2 

Sector 4: 0.0 —0.6 —3.0 —3.2 —2.6 —2.7 —5.9 —4.9 

Sector 5: 0.0 —0.7 —2.7 —2.8 —2.5 —2.3 —5.7 —4.1 

Capital: 0.0 -1.1 —2.9 —3.3 —2.9 —2.6 —5.5 —4.4 

Exports of U.S. 

Sector 1: —34.7 0.0 —3.4 —3.6 —3.1 —3.1 —6.7 —5.6 

Sector 2: 0.9 0.0 -1.7 -1.9 -1.5 -1.5 —4.6 =3/3 

Sector 3: eo 0.0 —1.7 —1.6 -—1.5 —1.5 —4.4 -—3.3 

Sector 4: 1:2 0.0 -1.8 -1.9 —1.4 -1.5 —4.7 —3.7 

Sector 5: is 0.0 —1.6 —1.8 —1.4 —1.2 —4.7 —3.0 


Capital: 1.4 0.0 ele —2.0 1.6 =1'3 —4.3 Pll 
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Table 11A.2 continued 


Exporting Importing Region 

Regionvand eye ee ee eee 
Sector EC Wis: Japan Canada ODC OPEC NIC LDC 
Exports of Japan 

Sector]: —31.3  —40.5 0.0 —0.2 0.3 0.3 375) —2.4 
Sector 2: Bt 2.4 0.0 0.1 0.2 0.3 = 2.9 eG) 
Sector 3: SJ 1.9 0.0 —0.4 0.2 0.3 —2.8 —1.6 
Sector 4: ol 2.55) 0.0 —0.1 0.4 0.3 —3:0 -1.9 
Sector 5: Be Pal 0.0 —0.2 0.3 0.5 —3.0 =1.4 
Capital: 3.1 1.9 0.0 —0.4 0.1 0.4 —2.7 —1.5 
Exports of Canada 

Sectonl a ol.8 3s al 0.2 0.0 0.5 0.5 —3.3 —2.2 
Sector 2: 3.0 2.8 0.3 0.0 0.6 0.6 —2.6 —1.3 
Sector 3: 3.4 Ph 0.3 0.0 0.5 0.6 —2.4 —1.2 
Sector 4: 37) 2.6 0.1 0.0 0.5 0.4 —2.9 —1.8 
Sector 5: 3.3 Dap 0.2 0.0 0.4 0.6 — 3.0) = 13} 
Capital: 3.5 2.3 0.4 0.0 0.5 0.8 —2.3 -1.1 
Exports of ODC 

ECLOL ME OZ eo/eO) —0.2 —0.5 0.0 0.2 —3.6 —2.5 
Sector 2: 2.5 2.3 =O —0.5 0.0 0.1 —3.0 -1.8 
Sector 3: 2.9 LZ —0.2 0.0 0.0 0.1 —2.9 = 1.7 
Sector 4: 2.9 De) —0.1 —0.3 0.0 0.2 -—3.1 —2.1 
Sector 5: 3.0 1.9 =O) —0.1 0.0 0.3 =3.2 -1.6 
Capital: Shit 1.9 0.0 —0.4 0.0 0.3 —2.7 =1.5 
Exports of OPEC 

Sectome —oleo) 30:3 —0.5 — 0.6 —0.1 0.0 —3.9 —2.8 
Sector 2: 2.3 2.0 —0.4 —0.3 (O82 0.0 +3.3 —2.0 
Sector 3: 2.6 1.4 —0.4 —0.8 =0.2 0.0 =3:2 —2.0 
Sector 4: 2.6 2.0 —0.4 —0.6 —0.1 0.0 —3.4 —2.4 
Sector 5: oi, 17 —0.3 —0.4 O02 0.0 =3.5 =148 
Capital: 2.6 1.4 —0.5 -0.9 —0.4 0.0 Soll —2.0 
Exports of NIC 

Sector 1: —29:8 —34.4 205 2.2 2.8 2.8 0.0 0.1 
Sector 2: 5.3 5.0 2.6 2.5 2.8 2.8 0.0 0.9 
Sector 3: Bab) 4.3 2.4 79,$3) 2.6 2.6 0.0 0.8 
Sector 4: bua 5.0 Pfs) 2.3 2.9 2.8 0.0 0.5 
Sector 5: 5A) 4.4 23 2.3 2a) asi 0.0 0.8 
Capital: 6.1 4.8 2.9 2.5 2.9 BP 0.0 es 
Exports of LDC 

Sector1: -—30.4 —34.9 1.6 13 1.9 1.9 —1.9 0.0 
Sector 2: 4.2 3.9 165 1.6 ilo7/ BY, -1.5 0.0 


Sector 3: 4.5 319) 1.4 1.0 1.6 Ei, —1.4 0.0 
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Table 11A.2 continued 





Exporting Importing Region 

Region and) | ————__-._______ eee 
Sector EC LES. Japan Canada ODC OPEC NIC LDC 
Sector 4: 4.6 3.9 LS 1 1.8 1.8 =—L6 0.0 

Sector 5: oe Dal 0.1 0.0 0.3 0.5 —3.0 0.0 

Capital: 4.8 3.6 1.6 1.3 17 2.0 =] 0.0 

Notes 
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1. There have been a number of previous numerical studies of trade retaliation in 
the context of simple general equilibrium models: see, for example, Kuga (1973), 
Hamilton and Whalley (1983), Kennan and Riezman (1984) and Tower, Sheer, and 
Baas (1978). Most of the inspiration for this research can be attributed to the classic 
study by Johnson (1954), in which he pointed out the possibility of one country being 
a net gainer in a Bertrand-Nash Equilibrium after retaliation. The general literature 
on game theory in international economics is well reviewed by McMillan (1986). 

2. This latter conclusion is based on the trilateral trade war evaluated in Harrison 
and Rutstrém (1988). That trade war considered across-the-board protection levels 
as the policy instrument, welfare as the payoff, and included Japan as a strategic actor 
(along with the EC and United States). The investigators found that Japan increased 
protection in the NE only slightly compared to the United States and EC, and that 
she had a dominant strategy to stay at that level of protection. We should also note 
that the computational expense of evaluating the payoff matrix for a trilateral trade 
war vastly exceeds the expense for a bilateral trade war, although this expense is 
dependent on the underlying GE model, of course. 

3. This discrete multistage computational procedure does have some potential prob- 
lems, which are discussed in Harrison and Rutstr6m (1988). These problems con- 
cern the need to assume that payoffs are globally monotonic to ensure that one has 
found a unique NE with our procedures. In order to ensure that we had not missed a 
NE at a much higher level of agricultural protection, we also ran an additional stage in 
which each country could increase protection by 0 percent, 500 percent, 1,000 per- 
cent, 1,500 percent, and 2,000 percent. The sole NE of this game is for each country 
not to change protection at all. These values of protection increase were chosen 
because they span the range of across-the-board protection levels in NE of the trilat- 
eral trade between the EC, United States, and Japan reported in Harrison and 
Rutstrém (1988). 

4. There are many ways to solve bargaining games. We have selected the Nash 
(1950) solution as the obvious and popular choice for present purposes. An axiomatic 
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solution, such as the Nash solution, has the advantage of attempting to characterize 
the outcome of a wide range of distinct bargaining processes. Strategic approaches to 
bargaining games are typically very sensitive to the exact extensive form representa- 
tion of the process. Moreover, there are numerous noncooperative strategic rational- 
izations of the outcome predicted by the Nash (1950) solution; see, for example, 
Nash (1953), Harsanyi (1977), Binmore, Rubinstein, and Wolinsky (1986), and van 
Damme (1986). 

5. Our approach could also incorporate the treatment of strategic lobbies— political 
parties and voters that underlie recent models of tariff formation (e.g., see Rutstrém 
1987 and Young and Magee 1986). We are anxious to construct new GE trade models 
that explicitly capture the rent-seeking process in a more politically plausible way. To 
some extent we can consider the effects of alternative payoff measures in trade war 
games by substituting other measures for national welfare, as we do here, but this is 
not as satisfactory as we would like. 

6. In a private communication Rod Tyers has generously provided us with the 
results of the “correct” policy simulation for this cell in game 3. The conclusions we 
draw as to the NE outcome do not change; therefore we use the values that are 
documented in the published literature. The correct values for the corresponding cell 
in game 4 are not known at this stage; hence we do not know if our conclusion with 
respect to it would change. 
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